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ANNUAL  REPORT 

OF  THE 

MASSACHUSETTS  HIGHWAY  COMMISSION. 


In  accordance  with  the  provisions  of  chapter  340  of  the  Acts 
of  1897,  $200,000  of  the  $800,000  appropriated  under  that  act 
became  available  on  Jan.  1,  1898.  As  was  anticipated,  this 
was  a  wise  provision,  as  it  enabled  the  commission  to  begin  its 
operations  in  the  field  as  soon  as  the  season  was  favorable, 
without  waiting  for  such  appropriation  as  the  Legislature  might 
see  fit  to  make.  In  its  estimate  for  the  year  1898  the  commis- 
sion requested  an  appropriation  of  $600,000  for  that  year,  with 
the  condition,  as  before,  that  $200,000  should  be  available  for 
expenditure  only  after  Jan.  1,  1899. 

Before  the  time  came  for  the  committees  of  the  Legislature 
to  act  upon  this  recommendation,  the  United  States  had  entered 
upon  a  war  with  a  foreign  country,  the  early  conclusion  of  which 
could  not  be  foreseen,  and  which  necessarily  involved  unusual  and 
extraordinary  expenditures  on  the  part  of  the  Commonwealth. 
Under  these  conditions,  it  was  deemed  necessary  and  desirable 
to  reduce  the  amount  appropriated  to  $400,000,  with  the  condi- 
tion that  $100,000  should  be  available  only  after  Jan.  1,  1899. 
On  June  17,  1898,  the  act  was  passed  making  this  appropri- 
ation, and  there  was  thus  at  the  disposal  of  the  commission 
during  the  year  1898  the  sum  of  $500,000,  which  included 
$200,000  of  the  appropriation  of  the  year  1897 .  There  remains, 
also,  $100,000  which  the  commission  can  expend  after  *Ian.  1, 
1899. 

In  addition  to  the  roads  already  laid  out  and  accepted  as  State 
highways  during  the  year  1898,  225,352  feet  were  laid  out 
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(42.68  miles),  the  length  at  the  ending  of  the  year  being 
1,171,841  feet,  or  221.94  miles.  The  number  of  miles  of  road 
actually  completed  during  the  year  was  46,  maldng  a  total  of 
206  miles  of  completed  State  highway  up  to  the  present  time. 
Of  these,  162  miles  have  been  finally  accepted  by  the  commis- 
sion. In  all  recent  contracts  a  clause  has  been  inserted  provid- 
ing for  the  formal  acceptance  of  a  road  only  after  two  months 
of  actual  use  by  the  public,  beginning  with  the  date  on  which 
the  work  of  construction  is  declared  to  be  finished  by  the  en- 
gineer of  the  division  in  which  the  road  is  located.  The  season 
for  road  building  was  practically  closed  on  November  25,  and  a 
number  of  sections  laid  out  and  partially  constructed  remain  to 
be  completed  when  suitable  weather  shall  come  in  the  spring. 

In  spite  of  an  earnest  and  continued  effort  on  the  pai*t  of  the 
commission  to  hasten  the  work  of  building,  there  have  been 
many  vexatious  and  apparently  unavoidable  delays,  and  in  some 
instances  the  travelling  public  have  been  not  a  little  inconven- 
ienced thereby.  Much  attention  has  been  given  to  this  matter^ 
and  one  or  two  plans  have  been  hit  upon,  by  means  of  which  it 
is  hoped  the  delay  may  be  greatly  lessened.  In  a  large  meas- 
ure the  officials  of  the  town  or  city  in  which  a  road  is  to  be 
built  are  responsible  for  it.  The  law  requires  the  commission  to 
allow  these  officials  the  privilege  of  taking  the  contract  at  fixed 
prices,  if  they  so  desire.  It  also  allows  them  to  hold  the  mat- 
ter under  consideration  for  thirty  days  after  the  receipt  of  the 
contract  and  prices  as  fixed  by  the  commission.  In  many  cases 
the  matter  is  held  under  consideration  by  municipal  authorities 
up  to  the  very  limit  allowed  under  the  statute,  and  then  the 
privilege  of  contracting  waived.  Only  after  the  expiration  of 
this  time  can  arrangements  be  made  for  letting  to  private  con- 
tractors ;  and,  as  this  requires  advertising  and  a  formal  opening 
and  examination  of  bids,  it  will  be  readily  understood  that  at 
least  six  weeks  and  often  two  months  may  pass  after  the  com- 
mission has  completed  its  part  of  the  transaction  before  work 
upon  the  road  is  actually  begun.  Again,  town  officials  will 
often  accept  the  contract  at  the  last  moment,  and  then  find  them- 
selves quite  unprepared  to  begin  work,  so  that  several  weeks 
will  be  lost  in  making  this  preparation.  But  there  is  still  fur- 
ther delay  after  the  work  has  been  begun.    Naturally,  a  con- 
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tractor,  whether  a  private  individual  or  a  municipality,  will 
desire  to  execute  his  contract  in  a  manner  most  favorable  to  his 
own  interests.  Some  towns  do  not  appear  to  be  especially 
anxious  to  hasten  the  work  when  it  is  once  begun,  and  this  is 
especially  the  case  where  the  contract  has  been  taken  with  a 
view  to  furnishing  work  for  the  citizens  of  the  town.  Private 
contractors  are  sometimes  the  lowest  bidders  for  several  sections 
of  road,  located  perhaps  in  widely  separated  parts  of  the  State. 
Not  wishing  to  increase  equipment  or  greatly  enlarge  their 
working  forces,  they  adopt  a  policy  of  postponement  or  delay 
which  it  is  not  easy  to  break  down. 

Delay  which  arises  from  conditions  governed  by  the  statute 
cannot  well  be  avoided.  In  order  to  break  up  as  far  as  pos- 
sible that  growing  out  of  the  dilatoriness  of  the  private  con- 
tractor, the  commission  some  time  ago  resolved  to  insert  in  all 
future  contracts  a  clause  fixing  liquidated  damages  for  failure 
to  complete  the  contract  within  the  time  limits  agreed  upon. 
It  is  believed  that  the  rigorous  enforcement  of  this  provision 
will  very  decidedly  hasten  the  operation  of  construction  under 
private  contract.  When  contracts  are  taken  by  the  town 
officials,  it  would  seem  that,  as  the  interests  of  the  munic- 
ipality which  they  represent  demand  that  construction  should 
proceed  as  rapidly  as  possible,  no  coercive  measure  should  be 
necessary.  Unfortunately,  experience  has  shown  that,  while 
in  general  this  is  a  sound  theory,  there  are  not  a  few  cases  to 
which  it  is  inapplicable,  and  it  is  evident  that  some  effective 
remedy  ought  to  be  devised.  A  plan  which,  if  adopted,  is  sure 
to  result  in  some  improvement,  is  suggested  later  in  this  report. 

A  full  account  in  detail  of  the  work  done  during  the  year  on 
each  of  the  several  roads  under  construction  will  be  found  in 
the  Appendix  to  this  report. 

Meetings  of  the  Commission. 
The  commission  has  held  67  meetings  at  its  office  in  Boston 
during  the  past  year,  besides  many  others  in  different  parts  of 
the  State.  Regular  hearings,  as  provided  for  by  the  statute, 
were  held  in  every  county  in  the  State,  with  the  single  excep- 
tion of  the  county  of  Nantucket.  At  the  time  agreed  upon  for 
this  hearing,  it  was  impossible  for  the  members  of  the  com- 
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mission  to  reach  the  island,  owing  to  the  violent  storm,  which, 
beginning  on  November  26,  lasted  for  several  days,  and  prac- 
tically interfered  with  all  methods  of  transportation  in  that 
direction  for  nearly  a  week.  As  in  this  county  there  is  only 
one  road  of  importance,  and  as  that  has  already  been  almost 
completely  laid  out  and  constructed  as  a  State  highway,  the 
hearing  is  largely  a  matter  of  form,  and  its  omission  of  little 
consequence. 

Much  general  interest  has  been  shown  in  the  county  hear- 
ings ;  the  attendance  has  generally  been  large,  and  the  com- 
mission has  profited  much  by  the  suggestions  and  criticisms 
which  these  meetino^s  have  brouo^ht  forth. 

Besides  these  general  county  meetings,  the  commission  has 
had  many  special  hearings  in  relation  to  particular  petitions, 
mostly  at  its  office  in  Boston.  About  210  of  these  have  oc- 
curred during  the  year.  The  demand  for  them  is  very  great 
during  the  months  immediately  preceding  an  allotment  of 
funds  for  road  building.  During  this  time  the  applications  to 
be  heard  are  so  numerous  that  it  has  often  been  necessary  to 
restrict  each  town  to  a  period  of  fifteen  or  twenty  minutes 
in  the  presentation  of  its  case.  Experience  has  proved  that 
in  nine  cases  out  of  ten,  or  even  in  greater  proportion,  this 
is  sufficient,  and  in  the  large  majority  of  hearings  the  full  time 
allowed  was  not  consumed.  Usually  the  argument  is  made  by 
one  man,  who  leaves  little  for  those  who  follow  him  except 
confirmation  of  his  statements.  In  very  many  cases  the  cir- 
cumstances are  already  well  known  to  the  members  of  the 
commission,  and  it  thus  follows  that  the  apparently  short  time 
alloted  has  been  generally  quite  enough.  Whenever  those 
asking  for  a  hearing  requested  a  longer  time,  or  indicated  their 
intention  to  be  represented  in  considerable  numbers,  a  half  an 
hour  or  an  hour  was  given  ;  and  it  w^as  only  in  a  few  instances, 
where  proper  notice  to  the  commission  was  not  given,  that 
there  seemed  to  be  any  dissatisfaction  on  account  of  the  limits 
necessarily  set.  It  is  hoped  to  avoid  even  this  by  the  plan 
adopted  for  these  hearings  after  Jan.  1,  1899.  It  has  been  so 
arranged  that  a  group  of  towns,  having  common  interest  in  a 
proposed  State  highway,  or  in  several  alternative  routes,  shall 
be  heard  at  one  time,  the  period  allowed  being  extended  to  an 
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hour,  or  more  if  necessary.  It  is  believed  that  this  plan  will 
afford  more  ample  opportunity  for  freedom  of  discussion,  and 
secure  to  the  commission  a  better  basis  of  local  opinion  on 
which  to  act. 

Contracts. 

In  the  two  previous  annual  reports  of  the  commission  it  has 
discussed  at  some  length  the  policy,  enforced  by  law,  of  award- 
ing contracts  for  building  State  roads  to  municipal  authorities ; 
and  it  is  neither  necessary  nor  desirable  to  repeat  here  the 
reasons  for  believing  that,  on  the  whole,  the  provisions  of  the 
statute  are  wise.  It  does  appear  desirable,  however,  to  refer 
again  to  certain  methods  of  procedure,  fortunately  not  com- 
mon, which  occasion  more  or  less  difficulty  in  the  adjustment 
of  the  relations  of  the  commission  to  contracting  towns  or 
cities.  The  contract  prices  which  are  agreed  to  by  both  par- 
ties are  fixed  by  the  commission,  on  the  repommendation  of  its 
chief  engineer,  after  a  careful  study  of  local  conditions  as  to 
material  supplies,  cost  of  transportation,  wages  of  labor,  etc. 
The  estimates  of  these  items  are  generally  liberal  to  the  muni- 
cipal authorities ;  and  it  is  certain  that  in  a  great  majority  of 
cases  it  is  possible  to  execute  the  contract  without  loss  to  the 
town  or  city,  and  in  many  cases  there  is  something  of  a  sur- 
plus. Occasionally,  however,  there  is  a  very  considerable 
deficit,  which  is  sometimes  relatively  very  large.  In  such 
cases  appeal  is  almost  certain  to  be  made  to  the  commission  to 
make  good  in  whole  or  in  part  the  loss  thus  sustained.  Ex- 
amination almost  invariably  shows  that  this  loss  is  largely, 
and  sometimes,  it  is  believed,  entirely,  due  to  careless  busi- 
ness methods  on  the  part  of  the  town  or  city  authorities. 
This  is  often  evident  in  the  payment  of  wages  considerably 
higher  than  the  normal  rate  of  the  locality,  in  the  employment 
on  the  State  road  contract  of  inefficient  and  incapable  labor, 
and  in  other  ways  of  a  like  character.  It  may  be  claimed  that 
these  are  matters  which  need  not  concern  the  Highway  Com- 
mission ;  but,  as  a  matter  of  fact,  the  Commonwealth  suffers 
in  no  small  degree  through  the  delays  that  necessarily  accom- 
pany this  state  of  affairs,  especially  as  it  compels  the  mainten- 
ance of  engineering  supervision  during  a  much  longer  period. 
The  commission  is  particularly  desirous  of  having  it  understood 
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that  it  cannot  be  expected  to  favorably  consider  requests  to  be 
reimbursed  for  losses  of  this  character.  Whenever  losses  have 
occurred  on  account  of  errors  or  omissions  on  the  part  of  its 
engineers,  the  Commonwealth  may  properly  deal  liberally  with 
the  contractor,  although  not  required  to  do  so  by  the  terms  of 
the  contract ;  but  it  should  not  undertake  to  make  good  those 
for  which  it  is  in  no  way  responsible,  and  which  ordinary  pru- 
dence and  business  ability  would  have  avoided. 

During  the  year  66  contracts  were  made  by  the  commission, 
of  which  35  were  with  town  or  city  authorities  and  31  with 
private  individuals  or  firms.  The  average  cost  of  construction 
under  public  and  private  contract  remains,  as  reported  a  year 
ago,  essentially  the  same.  In  Appendix  B  all  contracts  made 
during  the  year  are  shown,  with  prices  in  detail. 

Petitions. 

During  the  year  52  new  petitions  for  State  highways  were 
received,  making  the  total  number  up  to  and  including  Decem- 
ber, 1898,  452.  Of  the  total  number  of  petitions  received 
during  the  year  1898,  41  are  from  towns,  4  from  cities  and  7 
from  counties,  the  roads  petitioned  for  being  located  in  5  cities 
and  42  towns. 

Following  the  suggestion  made  by  the  commission  in  the 
last  annual  report,  that  part  of  the  statute  relating  to  petitions, 
which  required  that  with  each  petition  must  be  submitted  plans 
and  profiles  of  the  road,  was  repealed,  and  the  cost  of  petition- 
ing is  now  practically  nothing.  The  cost  of  preparing  such 
plans  and  profiles  wa*s  an  obstacle  to  the  freedom  of  petition, 
many  towns  being  unwilling  to  spend  from  $50  to  $150  in 
petitioning  for  what  they  could  have  no  assurance  of  getting. 
It  was  with  the  view  of  securing  more  numerous  petitions  that 
the  repeal  of  that  provision  of  the  law  was  recommended. 
Under  the  provisions  of  the  statute,  the  commission  cannot 
undertake  the  building  of  a  State  highway  unless  it  is  regu- 
larly petitioned  for  by  the  proper  authorities.  It  is  restricted 
in  its  selection,  therefore,  if  the  number  of  petitions  be  not 
large,  and  its  general  scheme  of  State  road  distri])ution  must 
be  more  or  less  determined  by  the  lack  of  petitions.  Only 
the  utmost  freedom  of  selection  will  secure  the  wisest  deter- 
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mination  of  such  a  general  scheme,  and  it  is  greatly  desired 
that  petitioning  will  be  more  frequent  in  the  future  than  in  the 
past.  There  should  always  be,  of  course,  some  reasonable 
ground  on  which  to  base  a  request  that  a  road  should  be  taken 
as  a  State  highway ;  but  in  many  towns  alternative  routes 
exist,  all  deserving  of  consideration,  and  some  one  more  likely 
than  the  others  to  fit  into  a  general  scehme.  In  such  cases  the 
connnission  should  have  the  opportunity  of  choice. 

Legislation. 

The  commission  renews  its  recommendation  of  a  year  ago  in 
regard  to  grade  crossings.  The  Commonwealth  has  a  vital 
interest  in  this  matter  whenever  a  grade  crossing  exists  on  a 
State  highway ;  and  it  is  suggested  that  whenever  counties, 
cities  or  towns  petition  for  the  abolition  of  such  crossings 
on  lines  of  State  highways,  the  State  Highway  Commission 
should  be  authorized  to  appear  before  the  court  as  one  of  the 
parties  interested,  and  to  offer  such  contributions  to  the  cost 
of  the  improvement  as  may  be  deemed  just. 

In  the  last  annual  report  it  w^as  suggested  that  legislation 
should  be  had  providing  for  taxing  the  counties,  cities  and 
towns  in  which  State  roads  are  built  with  the  cost  of  main- 
taining them,  either  in  whole  or  in  part,  and  in  such  propor- 
tions as  may  be  deemed  equitable.  There  are  two  very  good 
reasons  for  this  suggestion,  to  which  the  commission  again 
invites  the  attention  of  the  Legislature.  First,  there  is  real 
and  considerable  local  benefit  accruino:  to  the  town  throuo^h 
which  the  road  passes,  although  under  existing  law  it  con- 
tributes toward  construction  and  maintenance  no  more  than 
every  other  town  in  the  Commonwealth ;  second,  a  local  in- 
centive to  care  for  and  properly  treat  a  State  highway  will 
greatly  diminish  the  annual  cost  of  maintenance. 

It  would  greatly  facilitate  the  construction  of  State  high- 
ways if  the  time  allowed  municipal  authorities  in  which  to 
consider  the  taldng  of  a  contract  offered  by  the  State  were 
reduced  from  thirty  days  to  ten  days.  On  a  large  number  of 
contracts  this  would  make  available  twenty  days  in  the  very 
best  part  of  the  season,  and  the  commission  sees  no  reason 
why  ten  days  may  not  suffice  for  this  purpose  as  well  as  thirty. 
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The  Acts  of  1898,  chapter  578,  in  regard  to  street  railways, 
which  went  into  elfect  Oct.  1,  1898,  modified  very  radically 
the  relation  hitherto  existing  between  these  corporations  and 
the  Highway  Commission.  In  some  degree  the  changes  were 
along  the  line  of  the  suggestions  of  this  commission  in  its  last 
annual  report ;  but  on  the  whole  the  result  is  somewhat  con- 
fusing, and  only  experience,  possibly  supplemented  by  an 
appeal  to  the  courts,  will  furnish  anything  like  a  satisfactory 
interpretation  of  the  law.  It  is  hoped  that  the  latter  expedient 
may  not  become  necessary ;  and  the  commission,  in  its  first 
dealings  with  street  railways  under  this  act,  is  endeavoring  to 
be  just  and  fair,  and  as  liberal  as  is  compatible  with  the  neces- 
sary conservation  of  the  interests  of  the  Commonwealth.  In 
the  report  of  a  year  ago  occurs  the  following :  — 

The  commission  fully  appreciates  the  fact  that  the  highway,  being 
for  the  free  and  unrestricted  use  of  all,  is  of  paramount  importance, 
and  that  the  entire  location  which  it  occupies  must  be  available  for 
its  construction  and  maintenance,  everything  else  therein  existing 
by  sufferance  and  for  the  accommodation  of  the  public.  It  further 
recognizes  the  fact  that  franchises  held  by  street  railway  corpora- 
tions are  generally  valuable,  being  necessarily  in  the  nature  of 
monopolies  ;  and  that  for  this  reason  they  may  well  be  required 
to  bear,  themselves,  all  expenses  incident  to  their  existence.  But 
it  is  also  true  that  they  serve  the  convenience  of  the  public,  that 
they  are  demanded  by  the  exigencies  of  modern  life,  and  that  certain 
public  concessions  are  necessary  to  their  successful  administration. 

To  this  it  may  be  added  that,  in  interpreting  the  new  law, 
it  is  recognized  that  a  street  railway  established  upon  certain 
lines  and  grades  by  the  authority  and  with  the  approval  of 
town  authorities  has  acquired  certain  rights  that  the  Common- 
wealth cannot  justly  ignore ;  and  that  when,  in  the  construc- 
tion of  a  State  highway,  it  becomes  necessary  to  change  said 
lines  and  grades,  the  State  may  properly  bear  a  fair  share  of 
the  cost  of  so  doino^. 

The  commission  believes  that  the  control  of  and  respon- 
sibility for  the  road  machinery  purchased  under  the  provisions 
of  chapter  573,  Acts  of  1896,  and  section  3,  chapter  355,  of 
the  Acts  of  1897,  are  yet  far  from  satisfactory.    Many  steam 
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rollers  stand  idle  during  a  good  part  of  the  year,  and  many 
towns  needing  steam  rollers  are  unal)le  to  obtain  them,  owing 
to  a  quasi  claim  maintained  by  the  town  making  the  request 
for  purchase.  It  is  believed  that  a  much  wider  field  of  use- 
fulness for  this  machinery  would  be  secured  by  following  the 
suggestion  made  a  year  ago  in  reference  to  this  matter. 

It  occasionally  happens  that  a  contractor  fails  to  pay  for 
materials  furnished  or  work  performed  in  the  construction  of  a 
State  highway.  At  present  there  seems  to  be  no  legal  process 
by  which  the  creditor  can  establish  a  claim  upon  any  money 
due  the  contractor  from  the  Commonwealth.  The  general, 
although  erroneous,  impression  that  all  work  done  on  State 
roads  is  done  directly  by  the  commission  or  through  its  respon- 
sible agents,  leads  to  an  extension  of  credit  to  those  engaged 
beyond  what  would  be  granted  to  private  citizens.  In  this 
way  innocent  parties  have  suflered  through  the  failure  of  the 
contractor  to  make  payment,  and  it  is  believed  that  some  legis- 
lation for  the  better  protection  of  those  supplying  labor  or 
material  should  be  provided. 

County  Assessments. 
In  accordance  with  the  provisions  of  the  statute,  the  com- 
mission has  certified  to  the  Auditor  of  the  State  the  several 
amounts  to  be  repaid  to  the  Commonwealth  by  the  counties  in 
which  State  roads  have  been  built,  being  one-quarter  of  the 
amount  expended  in  each  county  during  the  year.  The  repay- 
ments are  to  be  made,  as  determined  upon  last  year,  at  the  end 
of  six  years  from  the  date  of  the  assessment,  or  at  an  earlier 
date  if  the  counties  so  desire.  The  amount  thus  assessed 
during  this  year  is  $123,835.65. 

The  Distribution  of  State  Roads. 
Notwithstanding  the  fact  that  a  full  exhibit  of  the  policy  of 
the  commission  in  the  matter  of  the  selection  of  roads  to  be 
taken  as  State  highways  was  printed  in  the  report  for  1896 
and  again  in  that  for  1897,  there  is  still  much  misunderstand- 
ing about  it,  and  the  principles  by  which  the  commission  is 
guided  seem  not  to  be  very  generally  understood.  There  are 
many  who  apparently  fail  to  understand  the  reasons  which  in- 
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flueiiced  the  commission  in  determining  that  a  proper  interpre- 
tation of  the  statute  required  it  to  apportion  the  expenditure 
among  the  several  counties  in  proportion  to  the  road  mileage 
of  these  counties. 

These  reasons  were  gone  into  more  thoroughly  than  before 
in  a  letter  of  the  commission  to  his  Excellency  the  Governor, 
dated  June  1,  1897,  which  was  printed  in  the  annual  report  of 
last  year.  This  report  is  now  out  of  print,  and  copies  are 
very  difficult  to  obtain.  In  view  of  the  importance  of  both 
the  papers,  as  expressing  the  views  of  the  commission  on  one 
of  the  most  difficult  subjects  vrith  which  it  has  to  deal,  they 
have  been  again  printed  together  in  Appendix  F. 

Aiu  TO  Municipalities. 
Several  towns  have  been  given  engineering  advice  which 
enabled  them  to  Imild  the  same  high  type  of  road  as  has  been 
built  by  the  State.  In  some  cases  the  specifications  have  been 
prepared  and  the  building  supervised  by  the  engineers  of  the 
commission. 

Advice  has  also  been  given  to  town  officials  as  to  road  ma- 
chinery, materials  and  methods  ;  and  it  is  to  be  noted  that 
since  the  organization  of  the  Highway  Commission  thirty 
different  municipalities  have  purchased  machinery  and  for  the 
first  time  built  broken-stone  roads.  In  the  building  of  these 
town  roads  the  greatest  care  has  been  taken  by  the  town 
officials  to  secure  good  drainage,  to  use  the  best  materials 
and  to  place  the  broken  stone  in  the  most  approved  manner. 

We  are  credibly  informed  that  without  the  educating  in- 
fluence of  a  State  road  in  the  immediate  vicinity  it  would 
have  been  practically  impossible  to  have  secured  the  necessary 
town  appropriations  for  building  such  roads. 

The  people  of  the  Commonwealth  are  gradually  accepting 
the  theory  that  it  is  a  matter  of  both  convenience  and  economy 
to  have  properly  built  roads  ;  and  it  is  fair  to  predict  that  the 
improvement  of  the  town  roads  will  be  yet  more  marked  as 
the  State  road  system  progresses. 

With  the  improvement  of  the  main  roads  comes  a  desire  for 
information  which  will  guide  the  town  officials  in  bettering  the 
less  important  town  roads  in  a  less  costly  manner  than  that 


No.  54.]         AID  TO  MUNICIPALITIES. 


17 


adopted  by  the  Commonwealth.  The  commission,  believing 
that  lighter  grades  and  good  drainage,  without  a  surfacing  of 
either  broken  stone  or  gravel,  will  greatly  improve  roads  of 
light  traffic,  has  advised  the  officials  of  a  few  of  the  towns  to 
this  effect,  with  satisfactory  results,  both  as  to  the  resulting 
roads  and  the  cost  of  the  same. 

Gravel  Roads. 
There  has  been  much  discussion  during  the  past  few  years  as 
to  the  advisability  of  a  more  extensive  construction  of  gravel 
roads,  it  being  assumed  by  some  that  this  would  make  it  pos- 
sible to  build  more  miles  of  road  with  the  amount  of  money 
annually  appropriated  for  the  State  highway  work.  There  has 
been  little  complaint  as  to  the  excellence  of  the  roads  already 
built ;  but  it  has  been  contended  that  a  more  general  use  of 
gravel  for  surfacing  would  so  lessen  the  cost  that  a  very  much 
greater  number  of  miles  could  be  built,  and  in  this  way  many 
localities  might  be  relieved  of  the  cost  of  caring  for  their 
roads. 

With  the  number  of  miles  of  road  to  be  maintained  in  the 
State,  and  the  amount  of  money  annually  appropriated,  it  is 
impossible  to  build  macadam  roads  in  all  localities,  and  no  one 
believes  that  such  a  course  would  be  wise.  In  the  construction 
of  a  good  road  with  any  surfacing  material,  there  must  always 
be  a  large  amount  of  grading,  drainage,  both  surface  and  under- 
ground, bridge  work,  including  culverts,  guard  rail,  etc.,  the 
cost  of  which  will  be  a  large  share  of  the  whole,  and  will  not  be 
affected  by  the  character  of  surface  material. 

There  are  some  places  in  the  State  where  good  gravel  is 
obtainable  at  a  comparatively  small  expense,  and  there  is  no 
doubt  but  in  such  towns  gravel  roads  could  be  built  for  less 
money  than  it  would  be  possible  to  build  macadam  roads 
for ;  but  there  are  other  cases  where  it  would  be  quite  as  ex- 
pensive to  build  a  gravel  road  as  it  would  be  to  build  one  of 
macadam. 

Nor  can  there  be  any  doubt  that  a  macadam  road,  once 
properly  built,  is  the  cheapest  road  in  the  end,  on  account  of 
the  small  expense  for  annual  maintenance.  Owing  to  the  vary- 
ing conditions  in  different  parts  of  the  State,  the  commission 
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determined  that  a  careful  study  must  be  made  of  each  individual 
case  before  it  can  be  decided  what  kind  of  a  road  should  be 
built,  and  that  consideration  must  be  given  to  the  amount  and 
character  of  traffic  to  which  the  road  is  subjected.  In  some 
cases  the  commission  has  built  gravel  roads  which  have  turned 
out  very  satisfactorily.  How  far  this  can  be  carried  is  a  question 
which  can  better  be  decided  by  a  few  years'  experience  ;  but  the 
commission  wishes  to  be  understood  as  distinctly  favoring  the 
use  of  gravel  or  other  less  expensive  road  material  whenever 
the  local  conditions  are  such  as  to  justify  it  in  so  doing.  In 
determining  this,  however,  it  is  necessary  to  keep  in  view  the 
fact  that  the  final  and  continued  cost  of  the  system  will  be 
measured  by  the  cost  of  maintenance,  and  also  the  fact  that  the 
public  highways  are  sure  to  be  used  by  a  much  larger  number 
of  people  in  the  future  than  in  the  past. 

It  is  probable  that  good  gravel  can  be  ol)tained  in  some  of 
the  towns  which  have  heretofore  been  thought  to  possess  none 
that  could  be  used  for  road  building ;  and  experiments  are 
already  under  way  to  ascertain  if  materials  can  be  mixed  in  such 
a  way  as  to  give  satisfactory  results. 

A  careful  study  of  the  various  conditions  is  necessary  in 
road  building.  The  same  conditions  do  not  exist  in  the  sands 
of  Cape  Cod  and  the  clayey,  hard  soil  of  the  western  part  of 
the  State.    Individual  consideration  is  necessary  in  all  cases. 

EoAD  Construction  in  New  Jersey. 

During  the  week  ending  April  23,  1898,  one  of  the  com- 
missioners, Mr.  McClintock,  visited  and  examined  certain 
roads  built  in  Ncav  Jersey  under  the  State  aid  act.  Through 
the  courtesy  of  the  State  road  commissioner,  Hon.  Henry  I. 
Budd,  every  opportunity  was  given  to  see  the  different  types 
of  road  which  have  been  built  and  to  study  the  methods  used 
in  their  building. 

The  roads  visited  were  built  either  of  trap  rock  or  gravel, 
and  were  in  excellent  condition.  Telfording  was  used  over  a 
clay  subsoil,  and  side  drains  were  built  where  ground  water 
stood  near  the  surface. 

The  widths  of  the  roadways  vary  from  9  to  16  feet,  b}^  far 
the  larger  number  being  12  or  10  feet  wide. 
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The  depth  of  the  l)roken  stone  varies  from  4  to  12  inches ; 
on  most  of  the  roads  it  is  8  inches.  Telford  roads  are  built 
with  8  or  12  inches  of  stone,  most  of  them  being  8  inches. 

In  the  telford  roads  5  inches  are  of  hand-laid  ledge  stone, 
with  a  covering  of  3  inches  of  broken  stone.  No  gravel  is 
placed  under  the  telfording.  The  telfording  is  not  rolled  with 
a  heavy  roller  before  the  broken  stone  is  placed.  Clay  is  often 
used  on  the  telfording  and  also  on  the  broken  stone.  Some  of 
the  roads  are  built  by  using  a  steam  roller  and  some  by  the  use 
of  a  horse  roller. 

The  side  drains  are  built  without  any  stone  or  gravel,  the 
back-fillincr  beino'  made  with  the  material  excavated  from  the 
pipe  trench. 

Most  of  the  roads  examined  traversed  a  fairly  level  country, 
requiring  but  little  excavation  to  give  an  easy  grade,  and  the 
cost  of  grading  on  the  average  road  is  very  small.  A  greater 
part  of  what  little  grading  has  been  done  is  in  material  that  can 
be  moved  cheaply,  as  it  shovels  easily,  without  picking,  and 
is  hauled  short  distances  only.  In  the  few  cases  where  much 
grading  was  done,  the  cost  averaged  about  the  same  as  on 
Massachusetts  roads . 

All  work  is  done  by  contract  after  advertisement.  The  con- 
tract requires  payment  on  a  basis  of  square  yard  measurement 
of  roadway  built,  and  this  price  covers  the  cost  of  shaping  and 
finishing,  and  in  general  all  other  work  required  of  the  con- 
tractor except  grading.  The  grading  is  done  at  a  stipulated 
price  per  cubic  yard. 

Information  as  to  the  actual  cost  to  the  contractor  and  of  the 
quantities  of  materials  used  are  hard  to  get,  on  account  of 
the  system  of  contracting.  The  State  does  not  have  it,  and 
the  contractor  will  not  or  cannot  furnish  it.  However,  it  was 
ascertained  that  labor  is  paid  $1.25  and  double  teams  with  cart 
and  driver  $3  per  day  of  10  hours.  Trap  rock  is  delivered  by 
rail,  at  a  maximum  cost  of  $1.15  per  ton  on  the  cars  at  its 
point  of  destination. 

The  cost  of  hauling  rock  over  the  roads  already  improved  is 
fairly  low.  The  steam  railroad  system  is  such  that  the  average 
haul  over  the  highway  is  short.  These  different  items  of  cost 
being  low,  makes  it  possible  to  place  the  stone  on  the  roads  at 
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an  average  price  considerably  below  $2  per  ton,  possibly  not 
more  than  $1.60. 

As  has  already  been  said,  most  of  the  roads  nominally  have 
a  depth  of  stone  equal  to  8  inches.  It  was  stated  that  9  inches 
of  broken  stone  rolls  to  8  inches.  A  mile  of  road,  15  feet 
wide,  on  this  basis,  requires  about  2,933  tons  of  broken  stone, 
estimating  a  cubic  yard  to  weigh  1^  tons.  At  $1.60  per  ton, 
the  cost  of  2,933  tons  of  stone  is  $4,693.  The  one  contractor 
met  with,  and  at  work,  gave  the  amount  of  broken  stone  used 
on  a  given  length  and  width,  which  showed  that  that  particular 
road  used  stone  at  the  rate  of  3,000  tons  per  mile  of  road  15 
feet  wide.  These  figures  practically  agree  with  those  obtained 
in  the  Massachusetts  work  on  a  road  6  inches  tliick  after 
rolling. 

In  the  New  Jersey  work,  the  stone  is  spread  to  a  depth  of 
9  inches,  which  is  assumed  to  give  a  depth  of  8  inches  after 
rolling ;  while  in  the  Massachusetts  work  the  stone  is  laid  on 
to  arbitrary  grades,  and  an  absolute  depth  of  6  inches  is 
maintained. 

In  the  NcAV  Jersey  work  the  contract  is  for  a  stipulated 
price  per  square  yard ;  while  in  the  Massachusetts  work  all  the 
broken  stone  is  weighed,  and  the  contractor  is  paid  for  each 
ton  placed  on  the  road. 

By  referring  to  the  above  method  of  spreading  stone  on  the 
New  Jersey  roads,  it  seems  a  simple  matter  to  estimate  the 
number  of  tons  of  stone  required  on  any  road,  and  this  is 
about  3,000.  On  the  other  hand,  by  maintaining  the  top 
surface  of  the  stone  to  an  ar]:>itrary  grade,  much  loss  is  met 
with  by  stone  being  pressed  downward  into  the  subgrade,  and 
the  average  number  of  tons  of  stone  per  width  of  15  feet  road 
is  considerably  increased. 

The  price  of  labor  in  Massachusetts  is  $1.50  a  day  of  nine 
hours,  and  of  a  double  team  and  driver  $4  per  day  of  nine 
hours.  By  comparing  the  price  of  labor  and  team  hire  and 
length  of  day,  it  will  be  noted  that  the  prices  paid  in  Massachu- 
setts are  higher  than  in  New  Jersey  by  20  per  cent,  on  labor, 
33 J-  per  cent,  on  teams,  and  about  11  per  cent,  on  the  length 
of  the  day. 

The  figures  already  given  indicate  that  in  New  Jersey  a  mile 
of  broken-stone  road,  15  feet  wide,  costs  about  $4,700.  A 
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study  of  the  Massachusetts  State  roads  indicates  that  a  mile 
of  broken-stone  road,  15  feet  wide,  costs  about  $5,700.  With 
a  nine-hour  day,  the  cost  of  the  New  Jersey  w^ork  would  be 
increased  11  per  cent.,  and  be  $5,217  per  mile.  A  still 
further  increase  would  be  made  on  account  of  the  price  of 
labor  and  teams.  The  hours  of  labor  in  Massachusetts  are 
fixed  by  legislative  act.  The  price  per  day  for  labor  and 
teams  is  fixed  by  custom,  and  it  would  seem  that  the  in- 
creased cost  of  Massachusetts  roads  due  to  these  two  causes 
cannot  well  be  prevented. 

In  the  matter  of  the  greater  number  of  tons  of  broken  stone 
per  mile  of  Massachusetts  roads,  as  compared  with  the  New 
Jersey  road,  it  may  be  said  that  the  number  of  tons  of  stone 
per  mile  of  Massachusetts  road  has  been  gradually  reduced, 
until  the  average  for^ie  last  year's  roads  is  not  much  greater 
than  it  is  in  New  Jersey. 

One  point  of  interest  in  connection  with  the  New  Jersey 
roads  is  that  all  the  bridges,  culverts  and  fences  are  built  by 
the  county.  In  some  of  the  counties  the  rough  grading  is 
done  by  the  county,  so  that  the  road  built  by  the  State  does 
not  include  much  more  than  the  broken-stone  surfacing.  More 
or  less  work  has  also  been  done  by  private  subscription. 

Thus  far  in  this  report  comparison  has  been  made  between 
roads  1  mile  long  and  15  feet  wide.  Reference  has  already 
been  made  to  the  fact  that  the  roads  in  New  Jersey  are  gen- 
erally 10  or  12  feet  wide.  Wherever  these  narrow  roads  have 
been  built  they  have  given  general  satisfaction,  and  there  is  no 
reason  to  suppose  that  they  w^ould  not  be  equally  satisfactory 
in  Massachusetts  on  all  except  heavily  travelled  roads.  The 
saving  in  cost,  by  narrowing  from  a  15-foot  roadway,  would 
be  about  $1,140  per  mile  if  reduced  to  12  feet,  and  $1,900  if 
reduced  to  10  feet. 

Many  miles  of  excellent  gravel  roads  have  been  built  in  New 
Jersey  at  a  cost  considerably  below  the  figures  given  above. 
Much  of  the  gravel  used  was  found  near  the  road ;  some  of  it 
was  taken  from  hills  on  the  road ;  none  of  it  required  special 
treatment,  and  the  average  haul  was  short.  The  so-called 
gravel,  which  gave  the  best  results,  was  made  up  of  grit  or 
pebbles  50  per  cent.,  sand  30  per  cent.,  and  clay  20  per  cent. 
This  was  placed  on  the  road  to  a  depth  of  8  inches,  in  two 
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courses,  and  thoroughly  harrowed  and  rolled.  These  gravel 
roads  are  reported  to  wear  well,  and  to  cost  but  little  for 
maintenance. 

Except  within  limited  areas,  natural  gravel  such  as  has  been 
described  cannot  be  found  in  Massachusetts  ;  but  it  is  believed 
that  there  are  many  localities  where  eventually  the  same  results 
may  be  obtained  by  a  mixture  of  stone,  sand  and  clay,  but  at  a 
greatly  increased  cost.  Such  roads,  however  can  only  satisfy 
the  demand  where  the  travel  is  comparatively  light. 

It  is  interesting  to  note  that  the  use  of  the  clay  binder  on  the 
New  Jersey  roads  does  not  prevent  the  ravelling  out  of  the 
surface  stone. 

Engineering. 

The  engineering  department  was  orga^ed  with  Mr.  Charles 
Mills  in  charge  of  all  engineering  and  construction  work,  with 
Mr.  J.  C.  S.  Taber  as  first  assistant  engineer  in  charge  of  sur- 
veying parties  and  office  work,  Mr.  A.  M.  Lovis  as  second 
assistant  engineer  and  Mr.  A.  N.  Johnson  as  third  assistant 
engineer. 

Messrs.  W.  B.  Wheeler,  F.  C.  Pillsbury,  W.  R.  Farrington, 
J.  A.  Johnston  and  F.  H.  Joyncr  have  been  employed  as  divi- 
sion engineers.    Messrs.  E.  J.  Nichols,  H.  E.  Starbird  and 

B.  H.  Davis  have  been  employed  as  chiefs  of  survey  parties, 
with  E.  N.  Colburn,  A.  B.  Farnham,  W.  T.  Howe,  H.  D. 
Phillips,  W.  S.  Andrews,  H.  H.  Bachelder,  W.  A.  Grover 
and  N.  B.  Wilber  as  transitmen,  and  F.  C.  Ayers,  M.  L. 
Brown,  Jr.,  J.  J.  Gleason,  L.  I.  Hewes,  G.  A.  Kingsbury, 
H.  S.  Lancaster,  J.  P.  Locke,  L.  Loring,  L.  J.  Proctor, 

C.  A.  Record,  W.  S.  Rhodes  and  R.  E.  AV'ilder  as  rodmen. 
Messrs.  A.  H.  Blevins,  W.  G.  Burns,  W.  W.  Chase,  D.  M. 
Hudson,  J.  F.  Osborn,  H.  V.  Sandford,  J.  H.  Taylor,  A. 
Larrabee  and  J.  A.  Woodworth  have  been  employed  in  the 
draughting  room.  Mr.  E.  J.  O'Hara  has  been  employed  as 
stenographer  to  the  chief  engineer. 

For  list  of  resident  engineers  employed  during  the  year 
1898,  see  Appendix  E. 
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Estimates  for  1899. 
As  already  stated,  the  commission  has  recommended  an  ap- 
propriation of  $500,000  for  the  current  year,  $100,000  of  which 
shall  be  available  for  expenditure  only  after  Jan.  1,  1900.  Ex- 
perience has  shown  that  an  annual  appropriation  of  this  sum, 
divided  in  this  Avay,  would  make  an  efficient  and  economical 
scheme  of  construction  that  Avould  gradually  extend  the  great 
system  of  State  highways,  now  in  its  formation  stage,  towards 
its  final  limit  w^ithout  excessive  taxation  at  any  period.  As 
one-quarter  is  annually  returned  by  the  counties,  the  above  es- 
timate of  expenditure  means  a  draft  upon  the  Commonwealth 
of  $375,000. 

At  this  time  more  than  200  miles  of  State  highw^ay  are  com- 
pleted and  in  use.  They  are  so  distributed  over  the  Common- 
wealth that  nearly  every  community  enjoys  their  advantages 
and  has  had  an  opportunity  to  judge  of  their  quality.  They 
have  received  unstinted  praise  from  the  best  authorities  in  other 
parts  of  the  country,  and  the  State  of  Massachusetts  is  every- 
where regarded  as  the  leader  in  the  important  work  of  public 
road  improvement,  in  which  the  whole  country  has  been  so 
much  interested  during  the  past  few  years. 

RErORT  OF  THE  GEOLOGIST. 

During  the  past  year  considerable  improvement  has  been 
made  in  the  facilities  for  testing  road  material,  and  many  in- 
teresting examinations  and  tests  have  been  made  b}^  Mr.  Page, 
the  geologist  employed  l)y  the  commission.  In  Appendix  D 
will  be  found  a  full  report  of  the  work  done,  with  a  description 
of  the  methods  of  making  tests  and  the  machinery  employed. 

The  results  of  this  work  are  of  permanent  and  increasing 
value.  The  commission  is  frequently  called  upon  to  make 
tests  of  road  material,  and  it  is  usually  able  to  comply  with 
those  that  come  from  municipal  authorities,  or  State  and  county 
officials  outside  of  Massachusetts. 

Annual  Reports. 
It  is  earnestly  recommended  that  a  larger  number  of  the  an- 
nual reports  of  the  commission  be  printed.    In  1897  an  extra 
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edition  of  2,000  was  printed  by  order  of  the  Legislature,  and 
these  were  hardly  sufficient  to  supply  the  demand.  Of  the  last 
report  no  copies  are  now  available,  as  far  as  the  commission  is 
aware,  and  it  has  been  compelled  to  decline  requests  for  copies 
of  this  and  previous  reports  from  many  officials,  libraries  and 
individuals  in  all  parts  of  the  country. 

Expenditures. 
The  following  is  a  summary  of  the  expenditures  of  the  High- 
way Commission  during  the  year  1898.  Although  the  state- 
ment shows  a  considerable  amount  of  money  unexpended  at 
this  date,  it  is  the  least  amount  needed  to  complete  contracts 
ah'eady  made. 

Construction  Expenditures. 


TOWN  OR  CITY. 

Year  of 
Lay-out. 

Amount. 

Totals. 

Barnstctble  County. 

Barnstable,  

1897 

$6,112  92 

Bourne,  

1897 

67  24 

Bourne,  

1898 

4,604  30 

Brewster,  

1897* 

7  53 

Dennis,  

1895 

31  80 

Dennis,  

1897 

206  93 

Dennis,  ...... 

1898 

10,954  27 

Sandwich,  

1897 

32  71 

Sandwich,  

1898 

2,006  19 

Truro,  

1895 

588  32 

Truro,  

1895 

2,168  67 

Yarmouth  (South),  .... 

1897 

3,835  06 

Yarmouth  (Bridge),  .... 

1896 

273  44 

f30,889  38 

Berkshire  County. 

Adams,  

1897 

$2,293  04 

Dalton  

1896 

14  67 

Great  Barrington,  .... 

1897 

14,138  57 

Hancock,  

1895 

523  57 

Hancock,  

1896 

21  54 

Hancock,     .       .  . 

1898 

4,137  21 

Pittsfield,  

1897 

1,252  22 

Pittsfield  

1898 

7,979  82 

Richmond,  

1897 

1,241  42 

Richmond,  

1898 

3,917  12 

Williamstown,  

1896 

16  96 

AV^illiamstown,  

1898 

7,966  04 

Windsor,  

1897 

5,017  62 

48,519  80 

$79,409  18 

*  First. 
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Construction  Expenditures  —  Continued. 


lOWrJ  OK  (JllY. 

Yeax  of 
Lay-out. 

Amount. 

Totals. 

Amount  hrounht  fomi)n,TA 

$79,409 

18 

Tir{<{tnJ  (Inimtii 

JJi  VovUv   \J\JtvivijU  * 

lav  4 

86 

19 

453 

79 

North  Attleborough,  .... 

1897 

2,119 

83 

J.OJ7U 

108 

71 

SDmpi'sipt. 

OVJ  llJCl  OCVj          1              .              »              •              fl  . 

10«7  1 

34 

03 

JL  ctUlJ  tUlj  f 

3,750 

76 

T V  CSI|.J*J1  L, 

10«/D 

50 

39 

TV  COt^Ul  lij        •            a            .            I            (  . 

lOt/O 

7,818 

13 



14,341 

83 

Edgartown,  

1  CQ7 

$305 

08 

TTColfXioULiLY)         .            »            .             .  • 

lOt/O 

248 

91 

VV  est   XISUUI                .             •             <             .  . 

IRQ? 

172 

46 

726 

45 

JEsscx  County. 

$675 

26 

1 8Q7 

10171 

710 

70 

5,748 

68 

11,470 

37 

TV/f  p-rvi  m  a  r» 

Lou  4 

1,047 

84 

Newburyport,  ..... 

81 

88 

1  QOQ 

loyo 

2,607 

38 

O  Wd-UipSCOLt,  ..... 

1  CQ7 

12,162 

65 

\A/ on  ri  o  Kn 

1  QQ7 

348 

29 

VV  coll       cW  UUlVj     .           <            •            .  . 

1  Q07 

lav  4 

629 

28 

35,482 

33 

UTttnlclm  Oounty. 

1  ftQ7 

$9,319 

30 

A  o ViTi ol ii 

10,226 

94 

Ashficld 

1  QQQ4. 

4,895 

55 

AshfiplH  /'Rrido-p^ 

16 

18 

loyo 

4,975 

02 

V>'IlctL  It^llJUllL)              •            •            •             .  • 

Joy/ 

loyo 

3,324 

62 

VylJ  cll  IdllUllt  C  JL>1  ILiy  U  1  J  ,            •           «  , 

1  QQQ 

14 

00 

Colrain,  

1898 

3,038 

11 

Deerfield,  

1895 

223 

23 

Erving,  

1898 

709 

12 

1898 

8,083 

20 

1897 

235 

06 

45,264 

82 

Hampden  County. 

1897 

13,785 

12 

Chicopee,  

1898 

524 

48 

Russell  (Fairfield),  .... 

1896 

71 

59 

Russell,  

1897 

1,414 

38 

Amounts  carried  forward^  . 

$5,795  57 

$175,224  61 

*  First.  t  Second. 


26 


HIGHWAY  COMMISSION.       [Pub.  Doc. 


Construction  Expenditures—  Continued. 


TOWN  OR  city. 


Year  of 
Lay-out. 


Totals. 


Amounts  brought  forward^ 


Russell, 

Russell, 

WestHeld, 

Westfield, 

Wilbraham, 


Hampshire  County 

Had  ley, 
Huntington, . 
Northampton, 
Northampton, 
South  Hadley, 
Ware,  . 
Williamsburg, 


Middlesex  County 

Ashby,  . 
Ashbv,  . 
Bedford, 
Boxborough, 
Chelmsford, 
Concord, 
Concord, 
Lexington,  . 
Lincoln, 

Lowell  (North), 
Lowell  (South), 
Lowell  (South), 
Marlborough  (West) 
Marlborough  (East), 
North  Reading, 
North  Reading, 
Stonehara, 
Sudbury, 
Sudbury, 
Townsend, 
Way  land, 

Norfolk  County 

Coliasset, 
Hoi  brook. 
Hoi  brook, 
Norfolk, 
Norwood, 
Quinc3% 

Walpole  (North) 


Amounts  carried  forward^ 


^5,795  57 


1898* 

3,616  96 

1898t 
1898* 

1,588  97 

1,982  39 

1898t 

1,751  41 

1897 

8  15 

1898 

$5,186  15 

1896 

32  82 

1897 

47  88 

1898 

3,237  39 

1898 

4,147  08 

1897 

2,568  10 

1896 

16  14 

1898 

7,978  75 

1896 

SI  08 

1898 

4,052  89 

1897 

1,317  23 

1897 

369  90 

1898 

16  64 

1897 

431  57 

1898 

5,983  81 

1898 

14,874  86 

1897 

146  92 

1897 

3  49 

1897 

486  74 

1898 

6,072  07 

1897 

6,448  51 

1897 

3,146  09 

1897 

533  62 

1898 

15  22 

1 QQ7  Qft 

loy/— yo 

0,Z0o  D4 

1897 

1,446  80 

1898 

538  11 

1898 

839  62 

1897 

5,228  32 

1897 

1664  82 

1894 

2,254  97 

1896 

2,963  45 

1895 

319  43 

1897 

472  89 

102  73 

1897 

779  72 

$7,558  01 

$175,224  61 


14,743  45 


23,214  31 


57,212  13 


$270,394  50 


First. 


t  Second. 
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Construction  Expenditures  —  Continued. 


TOWN  OR  CITY. 


Year  of 
Lay-out. 


Amounts  brought  forward. 


Walpole  (North) 
Weymouth,  . 
Weymouth,  . 
Weymouth,  . 
Wrentham,  . 
Wrentham,  . 


Nantucket, 
Nantucket, 
Nantucket, 


Nantucket  County. 


Brockton, 
Brockton, 
Dux  bury, 
Hingham, 
Marion, 
Marsh  held, 
Mattapoisett, 
Middleborough, 
Middleborough, 
Plymouth, 
Plymouth, 
Scituate, 
Wareham, 
Whitman, 
Whitman, 


Plymouth  County. 


Revere, 
Revere, 


Auburn, 
Auburn, 
Barre,  . 
Brookfield, 
Brookfield, 
Fitchburg, 
Gardner, 
Grafton, 
Hard  wick, 
Holden, 
Holden, 
Leicester, 
Leicester, 


Suffolk  County, 


Worcester  County. 


1898 
1894 
1896 
1897 
1897 
1898 


1895* 
1896* 
1897 


1897 
1898 
1897 
1897 
1895 
1898 
1895 
1897 
1898 
1897-98 
1896 
1894 
1898 
1895 
1896 


1897 
1897-98 


1896 
1898 
1897 
1897 
1898 
1897 
1898 
1897 
1897 
1897 
1898 
1896 
1898 


17,558  01 

2,475  90 
1,175  39 
86  73 
2,069  37 
259  40 
6,558  49 


$321  52 
13  15 
5,887  31 


|768  82 
3,338  14 
212  37 
95  87 
259  23 
2,904  29 
7  83 
268  71 
3,027  97 
2,446  28 
4,651  82 
121  15 
8,181  07 
9  24 
13  81 


Amounts  carried  forward. 


$10,221  80 
32,696  54 


$12  77 
3,998  58 

201  57 
2,891  35 
2,607  83 
5,686  14 
9,425  87 
9  25 
1,382  71 

112  84 
5,423  09 

556  85 
17,119  89 

$49,428  74 


*  Second. 
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Construction  Expenditures  —  Concluded. 


Year  of 
Lay-out. 

Amount. 

Totals. 

^iilUUTiLo  UTUUyfll)  JOTWOiTQ,^     *  . 

•  • 

$49,428 

74 

$366,024 

71 

L/Unenburg,  .       .     * ,       ,       ,  , 

1  ono 

4,192 

09 

X^CVV    Ui  U.11J  Ll  CCj       •            •            •            •  • 

1  ftQ7 

2,807 

34 

XX  Ul  Hi  UUl  UUgll,        •            •             .             •  • 

1ftQ7 

4,170 

63 

J.1  Vl  LllUUl  UU^ll,         •             •             t             •  • 

10i70 

1,134 

31 

4 

89 

Paxton,  ...... 

loyoj 

13 

05 

1  dxion,  ...... 

Paxton,  ...... 

1  QQ7 

12 

94 

1  QQQ 

5,519 

15 

Phillipston,  

1  Q07 

\crdl 

5,163 

66 

X  ill  1 11  LFo Lv^Ii  1  •••••• 

loyo 

5,264 

60 

Princeton,  

1  Q07 

129 

15 

Shrewsbury,  ..... 

lo90 

32 

63 

Olll  c  VV  S  UUl  V  »  ..... 

18 

92 

oui  ewoourj ,  ..... 

1  «Q7 

39 

08 

Shrewsbury,  ..... 

1  QQQ 

loyo 

6,104 

71 

Sterling,  ...... 

1  QQ7 

loy/ 

221 

12 

Sterling,  ...... 

1  QQQ 

loyo 

4,944 

11 

Sturbridge,  ...... 

loy  < 

5,302 

33 

uxoriuge,  ...... 

Uxbridge,  

1  QQ7 

loy/ 

1,571 

14 

loyo 

3,842 

61 

Warren,  

Westborough,  

1898 

3,986 

47 

1897 

5,899 

72 

West  Boylston,  

1897 

7,039 

48 

West  Boylston,  ..... 

1898 

4,078 

90 

Westminster,  

1895 

136 

79 

Westminster,       .       .    •  . 

1896 

207 

90 

Westminster,  

1897 

320 

15 

Westminster,  

1898 

3,436 

68 

Worcester  (Paxton),  .... 

1896 

92 

21 

Worcester  (Holden),  .... 

1897 

8,642 

66 

133,758 

16 

Total,  

$499,782 

87 

*  First.  t  Second. 


Repair  and  Maintenance  Expenditures. 


TOWN  OR  CITY. 

Amount. 

Totals, 

Barnstable  County. 

$57  05 
500  88 
93  92 

Amount  carried  forward^  .... 

$651  85 

No.  54.] 
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Repair  and  Maintenance  Expenditures  —  Continued. 


TOWN  OR  CITY. 

Amount* 

Tot&ls. 

Amount  brought  forward,  .... 

$651  85 

568  13 
317  24 
14  86 
340  45 
280  52 

$2,173  05 

Berkshire  County. 

Ada.ins 

519  45 
882  36 
722  89 
418  83 
809  87 
228  03 
52  77 
148  09 

2,791  71 

Bristol  Comity. 

T?  oil  r^Vir\'f  Vi 

$41  44 
97  45 
203  82 

108  24 
145  73 
132  45 

803  69 

Dukes  County. 

$682  73 
19  03 
225  10 
123  11 

1,049  97 

Essex  County. 

$46  16 
182  32 
137  13 
9  65 
44  59 
3  52 
43  34 
6  48 
27  68 
460  95 

961  82 

$7,780  24 
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Repair  and  Maintenance  Expenditures  —  Continued. 


TOWN  OR  CITY. 

Amount. 

Totals. 

$7,780  24 

Franklin  County. 

U  65 

21 

99 

51 

90 

73  72 

74  47 

286 

13 

1 

18 

514  04 

Hampden  County. 

$7  33 

196 

43 

190  96 

55 

37 

198  84 

Wilbraham,  

337 

18 

986  11 

Hampshire  County. 

1171  89 

628  88 

19 

62 

315 

19 

24  07 

77 

19 

181 

97 

58 

97 

6 

33 

1,484  11 

Middlesex  County. 

8163 

79 

Bedford  

7 

61 

4 

29 

7 

55 

185 

84 

86 

42 

13 

44 

11 

36 

7 

14 

^orth  Rpadino"  ....... 

3 

14 

2 

61 

173 

51 

7 

07 

184 

58 

169 

91 

3 

80 

1,032  06 

Norfolk  County. 

$2 

61 

35 

97 

Amounts  carried  forward^  .... 

$38  58 

$11,796  56 

No.  54.] 
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Repair  and  Maintenance  Expenditures —  Concluded. 


TOWN  OR  CITY. 

Amount. 

Totals. 

Amounts  brought  forward,  .... 

f38 

58 

$11,796  56 

Holbrook-Weymouth,  

14 

50 

Norfolk, 

69 

66 

Norwood,  . 

135 

04 

Walpole, 

277 

95 

Wrentham  . 

162 

13 

Weymouth, . 

108 

57 





806  43 

Nantucket  County. 

Nantucket,  . 

$172 

93 



172  93 

Plymouth  County. 

124 

25 

59 

66 

101 

05 

119 

31 

141 

65 

Mattapoisett, 

68 

85 

187 

25 

502 

93 

172 

96 

104 

26 

19 

93 

« 

1,502  10 

Suffolk  County. 

$9  19 

9  19 

Worcester  County. 

Athol,  . 

$2,664 

16 

134 

70 

6 

47 

1 

60 

106 

73 

10 

34 

Gardner, 

77 

38 

Hardwick-New  Braintree,  

10 

34 

17 

08 

2,211 
6 

80 

Northborough, 

62 

Paxton, 

133 

38 

51 

90 

5 

85 

Shrewsbury, 

123 

09 

58 

68 

Sterling, 

60 

Westminster, 

287 

19 

Worcester,  . 

385 

94 

Warren, 

75 

71 

Westborough, 

4 

49 

6,373  95 

Total  , 

$20,661  16 
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General  Expenses  to  June  15,  1898. 

Salaries  of  commissioners,   $2,733  33 

Travel  of  commissioners,   576  78 

Clerical  assistants,   3,615  46 

Printing,  including  postal  cards  and  stamped  envelopes, .       .  598  31 

Advertising  hearings,   33  30 

OflSee  supplies,   288  22 

Geologist's  assistant  and  expenses,   91  55 

Telephone,  including  tolls,   180  96 

Postage,   54  31 

Examination  of  titles  and  appraisal  of  property,  .  .  .  176  94 
Miscellaneous  items,  consisting  of  telegraph  and  express 

charges,  car  fares  and  minor  office  expenses,    .       .       .  258  11 


Total,   $8,607  27 

General  Expenses  from  June  15,  1898. 
[Under  Acts  of  1898,  chapter  528.] 

Salaries  of  commissioners,   $3,266  67 

Travel  of  commissioners,   767  18 

Clerical  assistants,  and  chief,  first  and  second  assistant  en- 
gineers,  9,023  10 

Printing,  including  postal  cards  and  stamped  envelopes, .       .  482  40 

Advertising  hearings,   84  06 

Office  supplies   159  71 

Geologist's  apparatus  and  expenses,   97  23 

Telephone,  including  tolls,   125  18 

Postage,   87  35 

Examination  of  titles,   37  35 

Miscellaneous  items,  consisting  of  telegraph  and  express 

charges,  car  fares  and  minor  office  expenses,       .       .       .  138  75 


Total   $14,268  98 

Relocation  of  Street  Railways. 

[Under  Acts  of  1896,  chapter  541.] 

Merrimac,  1897  section,   $3,451  48 

Sturbridge,  1897  section,   1,917  68 


Total  $5,369  16 


Total  expenditure  for  the  year,  #548,689  44 
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APPENDIX. 


Appei^dix  a. 


Report  of  Chief  E^^^gikeee, 

Boston,  Dec.  31,  1898. 

To  the  Massachusetts  Highway  Commission. 

Gentlemen  :  —  I  herewith  submit  the  following  report  of 
work  done  during  the  year  1898.  Nearly  all  the  work  laid 
out  in  1897  is  completed.  Most  of  the  work  laid  out  early  in 
1898  is  also  completed,  the  appropriation  for  this  having  been 
made  in  1897,  for  the  purpose  of  beginning  construction  before 
the  appropriation  of  1898  would  be  available.  A  number  of 
roads  are  uncompleted,  owing  to  the  lateness  of  the  appropria- 
tion ;  and,  on  account  of  the  weather,  work  on  most  of  the 
roads  was  suspended  three  weeks  earlier  than  last  year. 

Construction  work  during  the  past  year  has  been  carried  on 
under  111  contracts,  covering  124  lay-outs,  made  in  12  cities 
and  75  towns. 

The  following  statement  exhibits  the  principal  operations  of 
the  engineering  and  construction  departments  during  the  year 
1898:  — 


Excavation  and  borrow  (cubic  yards),       .       .       .  258,646.00 

Ledge  excavation  (cubic  yards),   16,676.51 

Culverts  built  (approximate  number),      .      .      .  393* 

Bridges  built,   16* 

Dry  masonry  (cubic  yards),   3,784.43 

Cement  masonry  (cubic  yards)   4,634.72 

Gravel  (cubic  yards),   40,379.60 

Telford  (square  yards),   9,958.50 

Shaping  (square  yards),   476,492.00 

Macadam  and  gravel  surfacing  (square  yards),.       .  391,746.00 

Broken  stone  (tons),   116,267.41 

Guard  rail  (lineal  feet),   55,483.40 

Side  drains  (lineal  feet),   74,611.00 


*  Includes  some  work  done  in  1897. 
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f  smaller  than  12-inch,  4,357 . 00 

I  12-inch,    .       .       .  8,768.00 

Vitrified  clay  pipe  (lineal  feet),  <(  15-inch,    .       .       .  98.00 

I  18-inch,    .       .       .  338.00 

1^  24-inch,    .       .       .  1,065.00 

'10-inch,    .       .       .  120.00 

12-inch,    .       .       .  495.00 

.        .             w                J  16-inch,    .       .       .  72.00 

Iron  pipe  (hneal  feet),      .    i              ^       ^      _  ^^^  ^^ 

I  24-inch,    .       .       .  134.00 

1 30-inch,    .       ,       .  25.00 

Stone  bounds  set,   1,142.00 


Statement  of  Expenditures  for  1898. 
The  Legislature  of  1897  appropriated  $200,000  for  construc- 
tion in  1898.  This  amount  enabled  the  commission  to  make 
allotments  early  in  the  year,  and  construction  began  as  soon  as 
the  necessary  work  incident  to  the  preparation  of  lay-outs  and 
contracts  could  be  done.  The  Legislature  of  1898  appropri- 
ated $400,000,  of  which  $300,000  was  for  work  in  1898.  If 
the  1898  appropriation  had  been  available  May  1  the  work  of 
construction  could  have  been  completed  by  December  1,  ex- 
cept such  grading  of  roads  as  the  commission  might  determine 
to  have  done  late  in  the  season. 

Bridges. 

In  the  past  year  more  bridges  have  been  built  and  contracted 
for  than  during  the  whole  previous  period  since  July,  1894, 
when  the  construction  of  State  highways  first  began. 

Bridges  of  the  following  construction  have  been  contracted 
for  or  built  in  the  towns  named  :  — 

Plate  girder  bridges,  wooden  floor :  Ashfield,  Buckland  and 
AVilliamsburg. 

I-beam  construction,  wooden  floor:  Brookfield,  Buckland, 
Warren,  Windsor  and  Westminster. 

I-beam  construction,  solid  floor,  brick  arches :  Lunenburg 
and  Sudbury. 

Wooden  bridges  :  Russell,  two  ;  Gardner,  two. 

Maintenance  . 

The  amount  expended  in  maintenance  has  been  for  the  most 
part  caused  by  the  cleaning  of  gutters  and  the  placing  of  bind- 
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ing  material  upon  roads  travelled  mostly  by  light  vehicles  and 
upon  roads  which  are  exposed  to  sweeping  winds,  which  re- 
move the  binder  faster  than  the  wear  of  the  stone  supplies  it. 
The  dry  weather  of  August  also  made  it  necessary  to  put  bind- 
ing material  on  some  roads  which  were  unaffected  by  previous 
dry  spells. 

The  very  high  tide  of  Nov.  27,  1898,  forced  the  water  over 
roads  on  the  Cape  and  at  Martha's  Vineyard,  and  was  the  cause 
of  considerable  expense  for  repairs  on  the  roads  in  Brewster, 
Dennis,  Sandwich  and  Cottage  City. 

The  high  tide  of  February,  1898,  went  over  nearly  a  mile  of 
the  Cottage  City  road,  removing  the  binder  and  cutting  an 
opening  at  the  bridge  over  Sengekontacket  River.  A  portion 
of  the  crest  of  the  beach  was  also  washed  away,  and,  if  not  re- 
placed by  the  action  of  the  waves,  it  will  be  necessary  to  build 
jetties,  as  was  done  on  the  other  side  of  the  river. 

At  Athol  the  retaining  wall  which  was  overthrown  hj  the 
washing  effect  of  two  heavy  showers  in  the  summer  of  1897  has 
been  rebuilt  in  a  substantial  manner,  and  to  a  thickness  cor- 
responding to  its  height,  the  old  wall  being  but  2  feet  thick 
where  the  height  was  8  feet.  As  the  wall  was  in  place  at  the 
time  the  road  was  taken  as  a  State  highway,  and  had  stood  two 
winters  with  no  apparent  defect,  the  expense  of  rebuilding  it 
should  be  charged  to  construction  instead  of  repairs. 

The  tendency  to  allow  horses  to  travel  in  a  single  track  is  less 
now  than  when  the  roads  were  first  l)uilt.  The  care  taken  by 
drivers  on  most  roads  to  avoid  this  is  due  in  part  to  the  erec- 
tion of  ''Don't  drive  in  the  middle  of  the  road"  signs,  and 
also  because  drivers  see  the  necessity  of  using  the  entire  sur- 
face of  the  road,  in  order  to  keep  it  smooth.  In  the  table 
showing  the  width  commonly  used  for  travel  on  the  different 
roads  it  will  be  observed  that  the  travel  is  still  too  restricted ; 
and,  as  no  surface  can  long  withstand  a  constant  striking  of 
horses'  hoofs  at  one  point,  this  will  explain  why  horse  tracks 
gradually  appear  on  our  roads. 

Formerly,  when  horse  tracks  formed  on  a  road,  it  was  neces- 
sary to  fill  them  with  No.  2  stone,  covering  with  screenings  and 
rolling  with  a  steam  roller,  or,  if  more  convenient,  with  a  horse 
roller.    The  result  was  that  the  horses  would  continue  to  travel 
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in  the  old  track,  kick  out  the  stone  in  a  dry  time  and  make 
more  repairs  necessar3\  If  the  horse  track  is  filled  with.  Xo. 
2  stone,  without  screenings,  the  horses  avoid  it  and  travel  on 
the  sides,  and  the  wheels  gradually  compact  the  stone.  It  is 
then  not  so  easily  kicked  out  as  when  compacted  by  a  roller, 
and  the  horse  track  does  not  appear. 

When  screenings  have  been  blown  or  washed  off  the  roads, 
and  binder  is  needed  to  prevent  the  stone  from  unravelling, 
screenings,  blue  gravel,  clayey  sand  and  coarse  sharp  sand 
have  been  used,  to  determine  the  value  of  the  different  land- 
ing material.  The  best  results  thus  far  have  been  obtained  by 
using  coarse  sharp  sand. 

Several  sections  of  road  have  been  surfaced  with  selected 
gravel.  Where  they  are  continuations  of  roads  surfaced  with 
broken  stone,  the  amount  and  character  of  the  travel  therefore 
being  practically  the  same  as  on  the  stone  sections,  the  effect 
of  the  travel  on  the  macadam  and  the  gravel  is  easily  com- 
pared. It  is  seen  that  the  gravel  surface  does  not  stand  the 
travel  so  well  as  the  macadam.  The  gravel  road,  although 
very  good  in  dry  weather,  becomes  rutted  in  wet  periods,  and 
the  expense  of  maintenance  is  very  much  larger  than  for  a 
stone  road. 

The  Brimfield  and  West  Boylston  roads  have  been  surfaced 
with  gravel  from  which  all  material  other  than  stone  was  re- 
moved. The  gravel  was  put  on  in  courses  similar  to  broken 
stone,  and  rolled  with  a  steam  roller.  The  results  so  far  have 
been  satisfactory. 

At  Truro,  where  the  stone  supply  is  limited  to  that  found 
on  the  shore  of  the  bay  and  where  the  material  in  the  road  bed 
is  loose  sand,  a  short  section  of  road  was  built  of  clay  and 
screened  beach  gravel.  This  gave  good  results,  and  the  re- 
mainder of  the  section  graded  in  1897  has  been  covered  with 
clay  and  No.  2  broken  stone,  but  is  not  yet  completed.  If  it 
proves  satisfactory,  it  will  be  possible  to  surface,  at  a  cost  of 
about  $2,000  per  mile,  the  Cape  roads,  on  which  the  travel  is 
mainly  in  light  carriages. 

In  building  roads  where  the  soil  is  clayey,  and  good  sandy 
gravel  can  be  obtained,  the  gravel  has  been  used  in  place  of 
telford  with  good  results.     At  Leicester,  as  gravel  for  the 
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1898  lay-out  would  have  to  be  hauled  for  some  distance,  and 
as  stone,  although  of  poor  quality,  was  abundant  and  would 
cost  no  more  than  gravel,  6  inches  of  broken  stone  as  it  came 
from  the  crusher  was  used  for  a  foundation.  Next  spring  will 
determine  whether  this  mode  of  construction  is  advisable. 

Electric  Railways. 

In  many  cases  where  electric  railways  were  built  on  roads 
before  the  roads  were  taken  for  State  highways,  the  lines  and 
grades  for  the  tracks  were  not  supplied  by  the  proper  author- 
ities, and  the  railway  companies,  not  wishing  to  incur  the  ex- 
pense of  reducing  grades,  changing  travelled  way,  etc.,  so 
located  the  tracks  as  not  to  interfere  with  the  travel,  reducing 
the  grades  only  where  it  could  be  done  at  comparatively  slight 
expense.  Had  greater  changes  been  made  in  that  part  of  the 
road  occupied  by  the  tracks,  changes  in  the  grade  of  the  road 
bed  of  the  highway  would  also  have  been  necessary. 

If  electric  street  railway  companies,  when  they  petition  a 
town  or  a  city  for  a  location  for  tracks,  are  given  definite  loca- 
tions and  grades,  and  made  to  conform  to  them  in  the  con- 
struction of  the  railway,  much  annoyance  and  trouble  to  the 
authorities,  as  well  as  expense  to  the  railway  companies,  would 
be  saved.  Roads  having  railways  so  located  could  then  be 
taken  for  State  highways  without  subjecting  the  railway  com- 
panies to  the  expense  and  trouble  of  making  changes.  The 
Taunton  &  Providence  Electric  Street  Railway  Company  so 
placed  its  tracks  that  no  changes  will  be  necessary  when  the 
highway  is  reconstructed. 

Hancock  Road. 
The  commission  having  made  an  allotment  for  the  Hancock 
road  early  in  the  year,  a  section  of  road  was  laid  out  and  con- 
structed as  far  as  could  be  until  provision  should  be  made  for 
its  continuance  in  Lebanon,  N.  Y.,  by  the  authorities  of  that 
State,  as  in  order  to  obtain  a  feasible  grade  it  w^as  necessary  to 
abandon  the  old  road  and  follow  a  new  location,  which,  at  the 
State  line,  is  several  hundred  feet  from  the  old  road  and  125 
feet  above  it. 
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The  supervisors  of  Columbia  County,  N.  Y.,  petitioned  the 
State  engineer  of  New  York  to  expend  a  portion  of  the  appro- 
priation for  improvement  of  highways  in  contructing  a  road  in 
Lebanon  to  connect  with  the  state  highway  in  Hancock ;  which 
petition  was  granted,  and  an  allotment  for  the  road  was  made, 
the  contract  was  let  and  construction  has  been  begun.  The 
route  followed  is  substantially  as  petitioned  for.  An  appro- 
priation should  be  made  early  in  spring  to  allow  the  Hancock 
road  to  be  completed  for  the  summer  travel. 

SwAMPSCOTT  Road. 

The  new  State  highway  at  Swampscott,  through  Paradise 
Woods  to  Salem  Street,  passes  for  about  1,400  feet  over  a 
meadow,  through  which  a  fill  about  3  feet  in  depth  was  made 
for  the  road.  Drains  were  put  in,  and  on  the  southerly  side 
of  the  ditch  which  drained  the  meadow  gravel  was  found  less 
than  2  feet  below  the  surface.  On  the  northerly  side  of  the 
ditch  was  gravelly  subsoil,  and  about  200  feet  northerly  from 
the  ditch  was  a  slight  depression  in  which  water  stood.  To 
dispose  of  this  water  an  iron  pipe  was  laid  under  the  road,  and, 
as  the  excavation  was  through  muck  and  loam,  the  pipe  was 
laid  on  grillage. 

The  road  bed  had  been  rough-graded  early  in  the  spring, 
when  frost  was  in  the  ground.  When  the  frost  came  out  some 
settlement  was  noticed,  but  was  attributed  to  the  soft  sub-grade, 
and  teams  continued  to  pass  over  the  place,  carrying  pipe,  stone 
and  other  material.  When  the  road  was  brought  to  a  finished 
grade  the  settlement  became  evident.  Soundings  were  then 
taken,  which  showed  that  the  soft  material  extended  for  about 
450  feet,  and  its  depth  gradually  increased  from  the  solid  land 
on  each  side  towards  the  centre,  where,  for  about  60  feet,  a 
maximum  depth  of  23  feet  below  grade  was  found.  The  place 
was  again  brought  up  to  a  finished  grade,  and  the  contractors 
allowed  the  public  to  use  the  road.  I  went  to  examine  the 
road  for  acceptance,  but  noticed  further  settlement,  and  ordered 
it  filled,  and  the  road  was  closed  for  travel.  Shortly  afterward 
it  was  reported  that  this  section  of  road  had  settled  2  feet.  It 
was  again  filled,  and  Avhen  the  ground  froze  the  road  for  a 
length  of  125  feet  again  settled  to  a  depth  varying  from  0  at 
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the  southerly  end  to  16  feet  at  the  northerly  end,  the  ground 
rising  on  the  sides  where  the  settlement  was  greatest. 

Hay  had  been  cut  from  this  meadow  for  years,  and  persons 
who  had  driven  over  it  had  never  noticed  any  peculiar  action 
of  the  land.  The  depression  was  evidently  caused  by  a  sub- 
merged spring,  which  kept  the  material  at  the  bottom  in  a  fluid 
state,  while  at  the  surface  the  material  solidified  sufficiently  to 
sustain  tlie  loads  that  passed  over  it. 

Included  in  the  expenses  for  engineering  is  the  cost  of  the 
survey  for  the  highway  from  Beverly  to  Kockport,  the  Salem 
Turnpike,  and  at  Brimfield,  where  no  construction  work  has 
been  done ;  for  resident  engineers  on  town  roads  constructed 
in  Nantucket,  Pepperell  and  Westborough ;  and  for  surveys 
and  plans  for  bridges  at  Charlemont,  Townsend  and  Eussell, 
built  by  these  towns. 

The  accompanying  table,  in  which  the  figures  given  are  in 
feet,  shows  the  maximum  width  of  the  travelled  way  and  the 
width  commonly  used  for  travel  on  the  dilferent  roads. 

Kespectfully  submitted, 


CHARLES  MILLS, 

Chief  Engineer. 
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Table  showing  Widths  op  Travelled  Wat. 


TOWN  OR  CITY. 

County. 

w  lain 
of 

Maximum  Width 
OF  Travelled 
Way. 

Width  of  Com- 
monly Travelled 
Way. 

Macadam. 

1896. 

1897. 

1898. 

1896. 

1897. 

1898. 

Acushnet, 

Bristol, 

15 

- 

15 

13 

12 

9 

Adams,  .... 

Berkshire,  . 

15 

11 

7 

Andover,* 

Essex,  . 

18 

24 

24 

24 

24 

20 

16 

Andover.t     .      .  . 

Essex,  . 

15 

11 

~ 

~ 

8 

Ashby  

Middlesex,  . 

15-20 

12 

12 

12 

9 

9 

9 

Ashfield, 

Franklin,  . 

Oraded, 

16 

10 

Athol,  .... 

Worcester,  . 

17 

16 

16 

20 

10-12 

12 

14 

Auburn, 

Worcester,  . 

15 

12 

13 

14 

9 

9 

10 

Barnstable,  . 

Barnstable,  . 

15-18 

- 

- 

21 

~ 

*■ 

12 

Barre,  .... 

Worcester,  . 

15 

13 

14 

9 

7 

Bedford, 

Middlesex,  . 

15 

- 

12 

15 

8 

10 

Beverly, 

Essex,  . 

18 

20-24 

22 

24 

20 

16 

15 

Bourne  

Barnstable,  . 

15 

10 

18 

8 

9 

Boxborough, . 

Middlesex,  . 

15 

- 

12 

13 

8 

10 

Brewster, 

Barnstable, . 

15 

- 

12 

12 

9 

9 

Brimfield, 
Brockton, 

Hampden,  . 
Plymouth,  . 

Screened 
gravel. 
16 

- 

- 

18 

11 

12 

~ 
12 

8 

9 

Brookfield,  . 

Worcester,  . 

16 

- 

12 

12 

- 

9 

9 

Buckland, 

Franklin,  . 

15-24 

10 

10 

15 

7-9 

8 

8 

Charlemont,  . 

Franklin,  . 

15-21 

- 

15 

15 

- 

10 

10 

Chelnasford,  . 

Middlesex,  . 

18 

- 

- 

- 

- 

- 

- 

Chicopee,  . 

Hfimpden,  . 

20 

20 

20 

12 

12 

Cohasset, 

Norfolk,  . 

15 

- 

- 

10 

- 

7 

Colrain,  .... 

Franklin,  . 

Gravel, 

- 

- 

- 

- 

- 

- 

Concord, 

Middlesex,  . 

15 

- 

15 

15 

- 

10 

10 

Cottage  City, 

Dukes, 

15 

21 

10 

15 

7 

Dalton,  .... 

Berkshire,  . 

15 

20 

20 

21 

20 

16 

18 

Dartmouth,  . 

Bristol, 

18 

Deerfield, 

Franklin,  . 

15 

12-14 

14 

16 

11 

12 

12 

Dennis,  .... 

Barnstable, . 

15 

12 

15 

9 

7 

Duxbury, 

Plymouth,  . 

15 

12-14 

12 

10 

7 

9 

7 

Easthampton, 

Hampshire, . 

15 

12-13 

12 

14 

9-10 

10 

10 

Edgartown,  . 

Dukes, 

15 

21 

10 

15 

7 

Erving  

Franklin,  . 

Gravel, 

Fairhaven, 

Bristol, 

15 

18 

18 

12 

10 

Fitchburg  (East),. 

Worcester,  . 

18 

18 

15 

*  1895  and  1896  lay-outs. 


t  1897  lay-out. 
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Table  showing  Widths  of  Travelled  Way  --  Continued. 


TOWN  OR  CITY. 

County. 

Width 
of 

Maximum  Width 
OF  Travelled 
Way. 

Width  of  Com- 
monly Travelled 
Way. 

Macadam, 

1896. 

1897. 

1898. 

1896. 

1897. 

1898. 

"VSTorcester,  . 

15 

15 

14 

18 

10 

10 

15 

O&rdDcri       •      •  • 

O-l  nil  p  pat  AT 

VAlVUi/CDtCl  y       •            •  • 

Worcester,  . 
Elssex 

Graded 
only. 
15 

- 
15 

12 
17 

15 
18 

- 

15 

8 
13 

10 
12 

GFoslicDi  •      •      •  • 

HampshirCi . 

15 

10 

11 

10 

7 

8 

7 

vrraiioui        •       •  • 

Worcester,  . 

15 

- 

11 

14 

- 

9 

10 

Qrunbyi  •      •      •  • 

Hampshire,  * 

15 

9 

14 

14 

5 

10 

8  ■ 

Orcnt  BBrringtOD)  • 

Berkshire,  • 

15 

25 

25 

- 

12 

14 

Berkshire,  . 

- 

~ 

25 

- 

- 

11 

V4  1  C^CliiidUy         •               •  • 

P  idUiillLl,  . 

18 

- 

- 

- 

- 

- 

- 

Hadley,  •      •      •  • 

Hampshire, . 

15 

15-18 

14-17 

18 

10 

10 

10 

£C£iIlCOCk|        •        •  • 

Berkshire,  • 

Gr  ravel 

- 

18 

11 

- 

8 

9 

TTnT*rl  TP  1 /» t 

xxai  u  w               •         •  • 

Worcester,  . 

15 

- 

- 

15 

- 

- 

8 

AXXLIgJLlaUii           •            •  • 

Plymouth,  . 

17 

15 

15 

10 

9 

10 

TTi  w  cr\\  ft  m  + 

XHUgUclLUyl         •            •  • 

Plymouth,  . 

15 

- 

10 

10 

- 

8 

7 

TTnl  V*rrinlr 

J-A.\^L\jl\J\Ji^^             •               •  • 

Xiuriuiii,  . 

15 

- 

12 

9 

- 

8 

7 

XJLV1UC1J|    •            •            •  • 

Worcester,  . 

15-18 

13-18 

11 

14 

10 

9 

10 

SuntiDgtoDy  •      •  • 

Hampshire, . 

10 

9 

11 

11 

7 

8 

9 

T  if*  W****!!  I*0 

XJCiW                             •             •  • 

£jssex,  .  • 

18 

- 

21 

21 

- 

17 

16 

Berkshire,  . 

15-24 

15-21 

17 

19 

12-15 

11 

13 

TiPIPPfifPT* 

AJdUCBtCi  1             •             •  • 

W  orcester ,  . 

15-18-24 

15 

20 

25 

10-12 

12 

15 

Lexington, 

Middlesex,  . 

19 

15-20 

16 

15 

15 

12 

10 

Lincoln  « 

Middlesex,  • 

15 

15 

15 

15 

10 

9 

10 

A^iddlesex,  . 

10 

- 

15-25 

25 

- 

9-12 

10 

Lowell  (South), 

18 

- 

18 

20 

- 

12 

12 

Lunenburg,  ... 

Worcester,  . 

16 

- 

- 

- 

- 

- 

- 

iixaiiv^u,^  ... 

Plymouth,  . 

lO 

15 

18 

15 

10 

9 

10 

IXLcli  luu,^  ... 

Plymouth,  . 

10 

- 

12 

15 

- 

9 

10 

strlhorough  (N  o  r  t  h  - 
borouKh) . 
Marlborough  (Sudbury), 

Middlesex,  . 

1.5 

14 

10 

Middlesex,  . 

15 

12 

10 

Marahfield,  . 

Plymouth,  . 

15 

14 

12 

11 

8 

9 

7 

Mattapoisett,  . 

Plymouth,  . 

15 

18 

15 

12 

10 

Merriraac, 

Essex,  . 

15 

12 

12 

9 

9 

Methuen, 

Essex,  . 

15 

15 

15 

10 

12 

Middleborough,  . 

Plymouth,  . 

15 

25-30 

21-12 

21 

20-25 

21-9 

10 

Monson, .... 

Hampden,  . 

15 

12 

14 

15 

8-10 

10 

10 

Montague, 

Franklin,  . 

15 

9 

7 

Nantucket,  . 

Nantucket,  . 

15 

21 

15 

8 

7 

*  1894  lay-out.      j  1896  and  1897  lay-outs.      %  1894  and  1895  lay-outs.      §  1897  lay-oat. 
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Table  showing  Widths  of  Travelled  Way  —  Continued. 


TOWN  OR  CITY. 

County. 

Width 
of 

Maximum  Width 
OF  Travelled 
Way. 

Width  of  Com- 
monly Travelled 
Way. 

Macadam. 

1896. 

1897. 

1898. 

1896. 

1897. 

1898. 

New  Braintree, 

Worcester,  . 

15 

15 

8 

Newburyport, 

Essex, 

15 

15 

13 

13 

8-10 

9 

10 

Norfolk, 

Norfolk, 

15 

10 

10 

9 

10 

7 

7 

North  Adams, 

Berkshire,  . 

15 

10-12 

13 

14 

8-10 

9 

10 

Northampton  (Bridge 

Street) . 
Northampton,* 

Hampshire, 

20 

18 

18 

18 

12 

14 

12 

Hampshire, . 

15 

12 

18 

10 

12 

North  Attleborough.t  . 

Bristol, 

15-24 

15-20 

18 

21 

10-15 

15 

12 

North  Attleborough.I  . 

Bristol, 

Gravel, 

6 

8 

6 

6 

Northborough, 

Worcester.  . 

15 

12 

14 

8 

10 

North  Reading, 

Middlesex,  . 

15 

11 

8 

Norwood  (Ellis  end),  . 

Norfolk,  . 

15 

16 

16 

10 

10 

Norwood  ( Walpole  end) , 

Norfolk,  . 

15 

12 

9 

Orange,  .... 

Franklin,  . 

17 

16 

16 

20 

10-12 

12 

15 

Paxton  

Worcester,  . 

15 

13 

13 

13 

9 

10 

10 

PhillipstoD,  . 

Worcester,  . 

15 

12 

10 

Pittsfield  (West),  . 

Berkshire,  . 

15 

21 

14 

12 

11 

Pittsfield  (East),  . 

Berkshire,  . 

Gravel, 

25 

18 

Plymouth, 

Plymouth,  . 

15 

15 

12 

9 

9 

8 

7 

Princeton, 

Worcester,  . 

15 

11 

12 

8 

9 

Rehobolh, 

Bristol, 

15 

9 

15 

12 

9 

9 

7 

Revere,  .... 

Suffolk, 

24 

23 

15 

Richmond, 

Berkshire,  . 

Gravel, 

16 

9 

8 

7 

Russell  (Westfieldend), 

Hampden,  . 

15 

8-10 

11 

12 

7 

7 

10 

Russell  (Huntington 

end). 
Sandwich, 

Hampden,  . 
Barnstable,  . 

16 
15 

8-10 

11 
11 

12 
9 

7 

7 
9 

10 
7 

Saugus  

Essex,  . 

20 

Scituate, 

Plymouth,  . 

15 

14 

18 

18 

8 

12 

10 

Shelburne, 

Franklin, 

15-18 

12-15 

12-15 

20 

8 

10 

12 

Shrewsbury,  . 

Worcester,  . 

15-18 

12-18 

18 

20 

7-12 

12 

14 

Somerset, 

Bristol, 

15-18 

15 

18 

18 

9 

12 

9 

South  Hadley, 

Hampshire, . 

15 

15 

14 

14 

10 

10 

10 

Sterling, 

Worcester,  . 

15 

11 

12 

7 

7 

Stoneham, 

Middlesex,  . 

15 

15 

10 

Bturbridge,  . 

Worcester,  . 

15 

11 

14 

8 

12 

Sudbury, 

Middlesex,  . 

15 

12 

10 

Sunderland,  . 

Franklin,  . 

15 

16 

12 

Swampscott,  . 

Essex,  . 

Gravel, 

*  1897  lay-out.  f  1894  and  1895  lay-outs.  X  1896  and  1897  yay-outfl. 
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Table  showing  Widths  of  Travelled  Way  —  Concluded. 


TOWN  OR  CITY. 

County. 

Width 
of 

Maximum  Width 
or  Travelled 
Wat. 

Width  op  Com- 
monly Travelled 
Wat. 

Macadam. 

1896. 

1897. 

1898. 

1896. 

1897. 

1898. 

Taunton, 

Bristol, 

15 

20 

20 

15 

10-15 

10 

g 

Tlsbury, 

Dukes  Co.,  - 

15 

21 

15 

15 

10 

Townsend,  . 

Middlesex,  . 

15 

12 

13 

g 

Q 

9 

Truro  

Barnstable,  . 

10 

6 

g 

g 

0 

Tyngsborough, 

Middlesex,  . 

15 

10 

12 

12 

10 

g 

9 

Uzbridge, 

Worcester,  . 

15 

12 

g 

Walpole  (Norwood 
end). 

Walpole  (Norfolk end), 

Norfolk,  . 
Norfolk,  . 

15 
15 

15 

12 

10 

12 
10 

g 

9 
7 

9 

7 

Hampshire, . 

15 

15 

g 

Wareham  (Bourne 
end). 

Wareham  (Marion  end). 

Plymouth,  . 

15 

15 

12 

10 

7 

Plymouth,  . 

15 

12 

1 

Warren, 

Worcester,  . 

15 

13 

12 

12 

7 

9 

9 

Watertown,  . 

Middlesex,  . 

27 

33 

33 

33 

25-30 

25-30 

OS 

Way  land, 

Middlesex,  . 

15 

13 

n 
V 

Wenham, 

Essex,  . 

15-18 

14 

14 

9 

XL 

Westborough, 

Worcester,  . 

15 

12 

12 

10 

0 

y 

West  Boylston,  . 
Westfield  (East),  . 

Worcester,  . 
Hampden,  . 

Screened 
gravel. 
15-18 

13 

13 

12 
16 

Q 

9 

y 

to 
iz 

Westfield  (West), 

Hampden,  . 

18 

11 

Westminster, 

Worcester,  . 

15 

15 

16 

15 

g 

10 

It 

West  Newbury,  . 

Essex,  . 

15 

io 

0 
0 

Q 

0 

9 

Weston,  .... 

Middlesex,  . 

Gravel, 

25 

20 

Westport, 

Bristol, 

18 

14 

^1 

Zi. 

14 

10 

12 

West  Springfield,  . 

Hampden,  . 

18 

14 

18 

10 

10 

15 

West  Tisbury, 

Dukes  Co.,  . 

10-12-15 

15-20 

15 

8-15 

7 

Weymouth,  . 

Norfolk,  . 

15 

21 

18-21 

17 

21 

12-15 

10 

Whitman, 

Plymouth,  . 

18 

15 

22 

21 

11 

13 

12 

Wilbraham,  . 

Hampden,  . 

15 

8-9 

11 

11 

7 

8 

8 

Williamsburg, 

Hampshire, . 

15 

12 

12 

8 

8 

Williamstown, 

Berkshire,  . 

15 

10-12 

13 

13 

9 

9 

10 

Windsor,  ... 

Berkshire,  . 

Gravel, 

12 

9 

6 

6 

Worcester  (Paxton),  . 

Worcester,  . 

15 

12 

20 

10 

10 

Worcester  (Holden),  . 

Worcester,  . 

15 

14 

10 

Wrentham  (Norfolk 
end) . 

Wrentham  (North  Attle- 

borough  end). 
Yarmouth  (North), 

Norfolk,  . 
Norfolk,  . 
Barnstable,  . 

15 
15 
15 

11 
11 
15-21 

10 
18 
21 

8 

8 

12-15 

7 
7 
9 

Yarmouth  (South), 

Barnstable,  . 

15 

12-21 

21 

8-15 

7 
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Appendix  B. 


Showing  Contract  Prices  on 


es 

EXCAVATIOK. 

Rubble 
Masonry. 

TOWN  OR  CITY. 

r  of  Contr 

Contractor. 

ds  (Cubic 
1. 

(Cubic 

1. 

;C  u  b  i  c 

jbic 
Yard). 

(Cubic 
1. 

Numbei 

All  Kin^ 
Yard] 

Ledge  ( 
Yard) 

O 

M 

s| 

O 

1 

Ashby, 

303 

$1  76 

$3  00 

$6  00 

2 

Ashfield,  . 

296 

Joseph  D.  Gennaro, 

$0  22 

$0  26 

1  00 

3  50 

6  00 

3 

Ashfield.s  . 

304 

Tuttle  &  Edgerly,  . 

20 

20 

80 

6  00 

6  75 

4 

Auburn,  . 

333 

35 

35 

1  75 

4  00 

7  00 

5 

Beverly,  . 

316 

City  

40 

40 

1  76 

4  00 

7  00 

6 

Bourne, 

323 

Town  

30 

1  75 

3  50 

7  00 

7 

Brockton,  .      .  , 

317 

City,      .      •      .  . 

1  _ 

30 

1  75 

3  00 

6  50 

8 

BrookfieId,w  . 

307 

Town,  .... 

35 

40 

1  75 

3  50 

7  00 

9 

Buckland,",i2  . 

308 

30 

1  75 

3  00 

6  00 

10 

Charleoiont, 

299 

Town  

30 

30 

1  75 

3  00 

6  00 

11 

Charlemont, 

351 

Jarvis  Engineering  Co., 

"8  67 

12 

Chelmsford, 

345 

C.  H.  Kelleher,  . 

25 

2  00 

5  00 

8  00 

13 

Chicopee,  . 

352 

35 

30 

1  75 

5  00 

8  00 

14 

Colrain, 

318 

Town  

35 

2  00 

4  00 

7  00 

15 

Concord,  . 

319 

35 

35 

1  75 

4  00 

7  00 

16 

Dennis, 

280 

A.  J.  Wellington,  . 

25 

30 

4  00 

8  00 

17 

Erving, 

349 

J.  D.  Shea,  . 

24| 

1  10 

2  50 

6  50 

18 

Gardner,  . 

292 

30 

1  75 

3  00 

7  00 

19 

Gloucester, 

283 

City  

40 

50 

1  25 

3  00 

6  00 

20 

Hadley,  . 

336 

A.  J.  Wellington,  . 

50 

60 

4  00 

6  00 

12  00 

21 

Hancock,  . 

298 

Harries  &  Letteney, 

28 

35 

3  50 

4  75 

1  Sand  and  gravel  30  cents  and  hard-pan  and  clay  50  cents  per  cubic  yard. 
3  Bridge  contract  No.  344,  Walsh  Boiler  and  Iron  Works,  $895. 

10  Flume  and  coffer  dam  at  cost.  Superstructures  of  bridges  at  cost. 

12  Deduction  of  $1,000,  contributed  by  town.        i*  Masonry  for  bridge  foundation. 
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Appendix  B. 


State  Eoads  DURma  1898. 


'a 

Telford  (Square  Yard). 

uare 

Bkokbn  Stone. 

Pipe  Culverts. 

Foot). 

near 

2" 

Gravel  (Cubic  Ya 

Shaping  (Sqi 
Yard). 

Local  (Ton). 

Trap  (Ton). 

Twelve-inchClay 
(Linear  Foot). 

Other  Kinds 
(Linear  Foot). 

Fencing  (Linear  ] 

Side  Drains  (Lii 
Foot). 

Bounds  (Each). 

Catch-basins  (Ea( 

$0  50 

$0  30 

$0  02 

2$1  55 

$0  60 
50 
4  2  00 

5  $2  00 

$0  15 
15 
16 

$0  30 
40 
30 

$1  25 
1  50 
1  50 

Cost 

1 
2 
3 

50 

30 

02 

$1  75 

60 

15 

35 

1  40 

4 

50 

35 

02 

1  80 

8  45 

7  35 

15 

35 

1  25 

Cost 

5 

8  75 

35 

02 

1  65 

60 

9  Cost 

15 

35 

1  25 

Cost 

6 

50 

30 

02 

1  15 

60 

15 

30 

1  50 

Cost 

7 

60 

36 

02 

1  85 

60 

15 

35 

1  35 

8 

50 

30 

02 

1  95 

60 

15 

1  50 

9 

50 

35 

02 

13  1  85 

2  05 

60 

15 

35 

1  25 

Cost 

10 
11 

45 

30 

02 

1  90 

60 

0  50 

20 

IB  20 

1  00 

$20  00 

12 

98 

40 

02 

1  70 

60 

15 

15  40 

1  50 

35  00 

13 

<8100 
1  50 

j  35 

02 

60 

4  2  00 

15 

35 

1  50 

Cost 

14 

50 

35 

02 

1  45 

60 

16  Cost 

15 

35 

1  35 

Cost 

15 

49 

25 

02 

1  30 

6o| 
60 

6  60 

17  80 

18  1  30 
4  1  45 

1  25 
14^ 

15  26 

1  50 
1  50 

20  00 
15  00 

16 
17 

50 

35 

60 

15 

35 

1  50 

18 

1  00 

30 

02 

1  25 

60 

19  Cost 

17 

30 

1  75 

Cost 

19 

80 

50 

02 

2  20 

70 

25 

50 

1  50 

20 

58 

15 

22 

1  00 

21 

*  Original  contract  price ;  10  cents  per  ton  deducted  because  of  use  of  State  roller. 

4  Twenty-four  inch  vitrified  clay  pipe,  laid  on  gravel  base. 

5  Twenty- four  inch  vitrified  clay  pipe,  laid  on  concrete  base.  6  Ten  inch  vitrified  clay  pipe,  laid. 
'  Eight  inch  vitrified  clay  pipe,  laid.      *  Screened  gravel.        9  Twelve  inch  cast-iron  pipe,  laid. 

"  Red  granite.  is  Side-drain  extensions  20  cents  per  lineal  foot. 

18  Sixteen  inch  cast-iron  pipe,  laid.  "  Fifteen  inch  vitrified  clay  pipe,  laid. 

"  Ten  inch  cast-iron  pipe,  laid.  i9  Eighteen  inch  cast-iron  pipe,  laid. 
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Showing  Contract  Prices  on 


o 

03 

Excavation. 

Rubble 
Masonry, 

a 

o 

.2 

TOWV  OR  PTTV 
X  ^  W  i-i    \JI\   \jX  J.  X  • 

Number  of  Co: 

Contractor. 

All  Kinds  (Cub 
Yard). 

Borrow  (Cub 
Yard). 

Ledge  (Oubi 
Yard). 

Dry  (Cubic 

Yard 

Cement  (Cubi 
Yard). 

1 

Holbrook-Weymouth, 

286 

J.  S.  Lane  &  Son,  . 

$0  30 

$2  50 

_ 

2 

Holder), 

300 

Town,  .... 

35 

1    1 0 

$6  00 

3 

Leicester,  . 

293 

Town  

35 

1  75 

Q  flfl 

o  vv 

7  00 

4 

Lexington, 

285 

Town,  .... 

8  _ 

1  75 

3  50 

5 

Lowell, 

291 

Asa  Groddard, 

40 

2  00 

1     -  ■ 

8  00 

6 

Lunenburg, 

310 

C.  H.  Kelleher,  . 

25 

35 

1    3  00 

6  00" 

7 

Marshfield, 

320 

Town  

30 

1  75 

1 

4  00 

I  UVJ 

8 

Merrimac,  . 

346 

Michael  Cashman, . 

32 

40 

1  50 

t  an 

5  00 

9 

Middleborough,9 

321 

Town  

30 

1  7(i 
X  iO 

7  00 

10 

Montague,io 

297 

Town  

25 

25 

1   1  0 

4  00 

7  w 

11 

New  bury  port,  . 

342 

Michael  Cashman, 

17 

2  50 

3  50 

12 

Norfolk,  . 

353 

Town,  .... 

_ 

13 

Northampton,  . 

337 

City  

35 

40 

1  75 

3  60 

7  00 

14 

Northborough,  . 

334 

Fred  E.  Ellis, 

40 

1  00 

6  00 

9  00 

15 

North  Reading, 

347 

C.  n.  Kelleher,  . 

25 

2  00 

4  50 

8  00 

16 

Paxton, 

301 

Town  

13  _ 

1  75 

3  00 

6  00 

17 

Phillipston, 

328 

J.  J.  Welch  &  Co., 

30 

40 

2  00 

4  00 

7  00 

18 

Pittsfield,  . 

325 

Harries  &  Letteney, 

40 

38 

4  25 

4  60 

7  80 

19 

Plymouth, . 

302 

Edwin  D.  Bell, 

25 

20 

Revere, 

288 

T.  Stuart  &  Son,  . 

16  30 

17  50 

1  50 

3  75j 

5  00/ 
18  4  50i 

21 

Richmond, 

338 

Town,  .... 

261 

1  16| 

2  33| 

4  66| 

22 

Ruseell.z"  . 

294 

Town,  .... 

30 

1  50 

3  00 

7  00 

23 

Ru8eell,25  . 

339 

Town  

30 

30 

1  75 

3  50 

7  00 

24 

Sandwich,26 

335 

Town,  .... 

30 

30 

1  75 

4  00 

7  00 

25 

Shrewsbury, 

311 

Town  

40 

40 

1  75 

7  00 

26 

South  nadley,  . 

343 

Amos  D.  Bridge,  . 

20 

50 

1  40 

3  75 

6  00 

3  Sand  and  gravel  35  cents  and  hard-pan  and  clay  50  cents  per  cubic  yard. 

9  Moving  and  rebuilding  common  wall,  $1.50  per  rod.  i^  Grubbing,  $175. 

13  Sand  and  gravel  35  cents  and  hard  pan  and  clay  45  cents  per  cubic  yard. 
16  Loam,  per  cubic  yard.      i^  Sodding,  2^  cents  per  square  foot.      is  Concrete  masonry. 
25  Superstructures  of  bridges  at  cost.  26  Repairs  on  bridge,  at  cost. 
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State  Roads  during  1898  —  Continued. 


"2 

Telford  (Square  Yard). 

aar  e 

Broken  Stone. 

Pipe  Cxjl verts. 

Fencing  (Linear Foot). 

1 

lear 

Gravel  (Cubic  Ya 

Shaping  (Sq 
Yard). 

Local  (Ton). 

Trap  (Ton). 

Twelve-inch  Clay 
(Linear  Foot). 

Other  Kinds 
(Linear  Foot). 

Side  Drains  (Lii 
Foot). 

Bounds  (Each). 

Catch-basins  (Eac 

$0  35 

$0  02 

$1  20 

$0  35 

1 

65 

$0  30 

02 

1  36 

oO 

(til  firt 

!j)l  OU 

2 

1  15 

^  1  00 

02 

2  1  30 

DO 

15 

35 

1  50 

Cost 

3 

60 

30 

02 

1  45 

RC\ 
OU 

*  Cost 

10 

OO 

1  OU 

4 

65 

02 

$1  85 

8  1  00 

7  $0  50 

35 

1  50 

$25  00 

5 

55 

02 

1  30 

1  75 

60 

6  90 

15 

1  50 

6 

50 

33 

02 

1  55 

60 

15 

35 

1  50 

7 

60 
60 

40 

30 

01| 
02 

1  35 
1  35 

50 
60 

f)'i 
Zo 

15 

°  Slit 

30 

JO 

1  40 

8 
9 

75 

35 

02 

1  80 

60 

15 

1  25 

10 

29 

40 

01 

1  00 
1  60 

^  25 

11 1  60 

23 

8  20 

50 

26  00 

11 
12 

60 

30 

02 

1  90 

60 

12  2  00 

15 

35 

1  50 

13 

45 

30 

02 

1  20 

80 

30 

30 

1  50 

14 

45 

20 

02 

1  30 

60 

20 

8  35 

1  50 

15 

60 

30 

02 

1  45 

60 

15 

35 

1  50 

Cost 

16 

50 

35 

02 

1  39 

60 

1*  2  00 

15 

35 

1  50 

17 

80 

36 

02 

1  94 

58 

16 

29 

1  50 

18 

40 

IB  77 

02^ 

1  29 

19 

95 

15  50 

02 

2  00 

(  I9  60 
\  45 

1    20  12 

<  2117 
}    22  20 

j  40 

1  00 

37  00 

20 

\  36| 

1  231 

40 

S    24  50 

\    6  60 

!  - 

231 

1  00 

21 

65 

30 

60 

15 

35 

1  25 

Cost 

22 

70 

30 

60 

2*  75 

15 

35 

1  25 

23 

60 

35 

02 

1  60 

60 

15 

35 

1  35 

24 

85 

35 

02 

1  57 

60 

15 

35 

1  50 

25 

60 

60 

021 

1 

1  90 

70 

8  22 

1  50 

26 

1  As  specified,  per  ton. 

2  Original  contract  price;  10  cents  per  ton  deducted  because  of  use  of  State  roller. 
*  Twelve  inch  cast-iron  pipe,  laid.  o  Brick  inlets. 

6  Eighteen  inch  vitrified  clay  pipe,  laid.  Eight  inch  Titrified  clay  pipe,  laid. 

8  Side-drain  extensions  20  cents  per  lineal  foot.     n  Eighteen  inch  cast-iron  pipe,  laid. 
12  Twenty-four  inch  vitrified  clay  pipe,  laid  on  gravel  base. 
1*  Twenty-four  inch  vitrified  clay  pipe,  laid  on  concrete  base. 

"  Cobble  gutters,  per  square  yard.  if  Ten  inch  vitrified  clay  pipe,  laid, 

20  Piling,  per  lineal  foot.  21  With  wooden  posts,  --  With  iron  posts. 

23  Screened  gravel.  24  Fifteen  inch  vitrified  clay  pipe  laid. 
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Showing  Contract  Prices  on 


o 

BS 

Excavation. 

Rubble 
Masonry. 

TOWN  OR  CITY. 

•  of  Contri 

Contractor. 

is  (Cubic 

(Cubic 

(Cubic 

ibic 
Yard). 

(Cubic 

Numbei 

AllKiuc 
Yard) 

Ledge 
Yard) 

O 

O 

Dry 

O 

1 

Sterling,  . 

322 

Town  

$0  35 

$0  35 

$1  75 

;  $4  00 

$7  00 

2 

Sudbury,! 

348 

White  &  Gaffey,  . 

25 

50 

2  00 

2  75 

7  00 

3 

Swampscott,  . 

279 

Tuttle  &  Edgerly,  . 

35 

- 

80 

5  50 

6  00 

4 

Taunton,  . 

312 

City  

35 

- 

1  75 

3  50 

7  00 

5 

Townsend, 

330 

C.  H.  Kelleher, 

30 

_ 

2  50 

4  60 

8  00 

6 

Truro, 

313 

C.  W.  Snow,  . 

8  20 

- 

- 

7 

Uxbridge,  . 

331 

Pike  &  Eames, 

32 

1  50 

3  00 

7  00 

8 

Walpole,  . 

340 

John  J.  Falvey, 

30 

30 

2  00 

3  00 

6  00 

9 

Wareham, . 

282 

Town,  .... 

25 

35 

1  75 

3  50 

6  00 

10 

Warren,  . 

305 

J.  S.  Lane  &  Son,  . 

35 

40 

2  00 

4  00 

1 1 

West  Boylston,  • 

332 

Town,  .... 

30 

1  75 

3  50 

7  00 

12 

Westfield, 

295 

Town  

35 

35 

1  75 

3  00 

7  00 

13 

Westfield,  . 

350 

Town,  .... 

30 

30 

1  75 

4  00 

7  00 

14 

Westminster,!!  . 

326 

C.  H.  Kelleher,  . 

30 

35 

3  00 

5  00 

8  00 

15 

Westport,  . 

289 

A.  J.  Wellington,  . 

50 

4  00 

4  00 

8  00 

16 

Williamsburg," 

290 

Town  

16| 

82^ 

1  65 

3  30 

17 

Williamstown,  . 

315 

Town,  .... 

40 

45 

1  75 

4  50 

7  00 

18 

Wrentham, 

306 

Town,  .... 

30 

30 

1  75 

4  00 

7  00 

!  Superstructure  of  bridge,  $450. 
!!  Superstructure  of  bridge,  $175. 


8  Clay,  $1.29  per  cubic  yard. 
!3  Superstructure  of  bridge,  55  per  cent,  of  cost. 
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State  Roads  during  1898  —  Concluded. 


Telford  (Square  Yard) 

aare 

Broken  Stone. 

Pipe  Culverts. 

Fencing  (Linear Foot). 

Side  Drains  (Linear 
Foot). 

2" 

Gravel  (Cubic  Ya 

Shaping  (Sqi 
Yard). 

Local  (Ton). 

Trap  (Ton). 

Twelve-inch  Clay 
(Linear  Foot). 

Other  Kinds 
(Linear  Foot). 

Bounds  (Each). 

Catch-basins  (Ea( 

$0  40 

$0  36 

$0  02 

- 

$1  50 

$0  60 

$0  15 

$0  35 

$1  30 

Cost 

1 

50 

30 

02| 

$1  50 

- ! 

2  1  50 

3  3  00 

i  - 

17 

*35 

1  50 

$20  00 

2 

40 

- ! 

55 
5  40 

2  $1  50 

6  2  50 

1  " 

26 

1  ooj 

36  00  \ 
7  30  ooj 

3 

55 

35 

02 

1  50 

60 

15 

35 

1  35 

4 

60 

35 

02 

1  35 

60 

20 

30 

2  00 

5 

2  00 

6 

46 

30 

Oil 

1  28 

60 

16 

26 

1  50 

7 

35 

35 

02 

1  28 

60 

20 

30 

1  50 

8 

35 

02 

1  70 

60 

15 

35 

1  25 

Cost 

9 

50 

25 

02 

1  80 

50 

15 

1  25 

10 

S  60 
1  91  00 

j  30 

02 

10  2  00 

60 

15 

30 

1  30 

11 

60 

35 

02 

1  20 

60 

15 

30 

1  26 

12 

50 

30 

02 

1  25 

60 

15 

4  30 

1  26 

13 

50 

25 

02 

1  30 

50 

12  90 

15 

25 

1  00 

15  00 

14 

60 

02 

1  65 

5  40 

25 

40 

1  50 

7  20  00 

15 

27| 

161 

33 

08| 

19| 

16 

65 

30 

02 

1  70 

2  00 

60 

"  50 

15 

35 

1  50 

15  00 

17 

55 

30 

02 

1  65 

60 

15 

35 

1  40 

18 

2  Twelve  inch  cast-iron  pipe,  laid.  3  Twenty  inch  cast-iron  pipe,  laid. 

*  Side-drain  extensions  20  cents  per  lineal  foot,    s  Eight  inch  vitrified  clay  pipe,  laid. 

6  Eighteen  inch  cast-iron  pipe,  laid.  ^  Brick  inlets.  »  Screened  gravel. 

10  Original  contract  price;  10  cents  per  ton  deducted  because  of  use  of  State  roller. 
12  Eighteen  inch  vitrified  clay  pipe,  laid.  i*  Ten  inch  vitrified  clay  pipe,  laid.  • 
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Appendix  C. 


List  or  Completed  Eoads  finally  approved 
DURING  the  Year  1898,  with  Dates  of 
Approval. 


CITY  OR  TOWN. 

Year 
of 

Lay-out. 

Number 
of 

Contract. 

Contractor. 

Date  of 
Approval  of 
Work  done 
under  Con- 
tract. 

fill  flllDfit            •          •          •  « 

1897 

186 

Town,  .... 

Nov.  10,  1898. 

A  H  Am  a 

.Atiniiini     •        •        •       •  • 

1897 

245 

George  Sband,  ... 

Sept.  22, 1898. 

^uuuvcr)  •       •        •       •  • 

1897 

187 

Town,  .... 

May   5,  1898. 

XVDUIlCiU}     •             •             •             •  • 

1897 

268 

Keene  &  Foster,  . 

Oct.  12,  1898. 

A  n m 

A.UUUIii)     •           •           •           •  • 

1897 

188 

Town,  .... 

Sept.  29, 1898. 

S&ni6tRl)lCy        •         •         •  • 

1897 

243 

A.J.  Wellington,     .  . 

May  12,  1898. 

Barre,  

1897 

246 

Thomas  Hennessy,  . 

June  9,  1898. 

Bedford,  

1897 

233 

W.  H.Mague,  . 

May   5,  1898. 

Beverly  

1897 

271 

City  

Oct.  12,1898. 

Boxborough,  .... 

1897 

227 

Town  

July  28,  1898. 

Brimfield,  .... 

1897 

262 

A.J.Wellington,  . 

Oct.  12,1898. 

Brookfield  

1897 

259 

Town  

Aug.  18, 1898. 

Buckland  

1897 

201 

Town,  .... 

Oct.  21,  1898. 

Charlemont  

1897 

247 

Town  

May   5,  1898. 

Cohasset,  

1897 

260 

Town,  .... 

Aug.  18, 1898. 

Concord,   

1897 

217 

Town,  .... 

Aug.  18, 1898. 

Dennis  

1898 

280 

A.  J.  Wellington,  . 

Sept.  1,  1898. 

Edgartown  

1897 

202 

Town,  .... 

May  19, 1898. 

Fitchburg,  .... 

1897 

254 

City,  

Oct.  27,  1898. 

Gardner  

1897 

203 

Town,  .... 

July  14,  1898. 

Gardner,  

1898 

292 

Town  

Nov.  16,  1898. 

Grafton  

1897 

225 

Town,  .... 

Aug.  4,  1898. 

Hancock,  

1898 

298 

Harries  &  Letteney,  . 

Sept.  22, 1898. 

Hardwick  

1897 

263 

A.J.Wellington, 

Aug.  18. 1898. 

Hingham,  .... 

1896 

149,  172 

Town,  .... 

Feb.  24,  1898. 
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List  of  Completed  Eoads,  etc.  —  Continued, 


KjL  J.  X     \Ji\i    J.  \_/  W  li  • 

Tear 

of 

Lay-out. 

Number 
of 

Contract. 

Contractor. 

x^aie  01 
Approval  of 
AVork  done 
under  Con- 
tract. 

Hingham,  .... 

1897 

228 

Town, 

Feb.  24,  1898. 

Holbrook,  .... 

1894  and 

286 

J.  S.  Lane  &  Son, 

July  28,  1898. 

HuntingtoD  

1896 
1896 

127 

Town, 

Oct.  12,  1898. 

Lawrence,  .... 

1896 

176 

City,   .      .      .  . 

June  8,  1898. 

LeiceBter  

1896 

119 

Town, 

Oct.  12,  1898. 

Lexington,  .... 

1897 

205 

Town, 

Jan.    6,  1898. 

Lincoln  

1897 

190 

Town, 

May   5,  1898. 

Lowell  (South), 

1897 

219 

A.  J.  "Wellington,  . 

May   5,  1898. 

Lowell  (South), 

1898 

291 

Asa  Goddard,  . 

Nov.  10,  1898. 

Marlborough  (East), 

1897 

256 

City  

Aug.  18,  1898. 

Marlborough  (West),  . 

1897 

272 

City,  .... 

Oct.  12,  1898. 

Merrimac,  .... 

1897 

248 

C.  H.  Kelleher,  . 

Oct.  12,  1898. 

Methuen,  

1896 

177 

Town, 

Jan.   6,  1898. 

Nantucket,  .... 

1896 

131 

Town, 

Nov.  16,  1898. 

Nantucket  

1896 

175 

Town, 

Nov.  16,  1898. 

Nantucket,  .... 

1897 

275 

A.  J.  Wellington, 

Nov.  16,  1898. 

New  Braintree, 

1897 

263 

A.J.Wellington, 

Aug.  18,  1898. 

Northampton  

1897 

212 

City  

Nov.  10,  1898. 

Northborough, 

1897 

261 

A.  J.  Wellington, 

Oct.  12,  1898. 

Northborough, 

1898 

261 

A.  J.  Wellington, 

Oct.  12,  1898. 

North  Reading, 

1897 

191 

Town, 

May    5,  1898. 

Norwood,  .... 

1895 

102 

Town, 

Oct.  12,  1898. 

Norwood,  .... 

1896 

132 

Town, 

Oct.  12,  1898. 

Norwood,  .... 

1897 

250 

Town, 

Oct.  12,  1898. 

Paxton  

1897 

193 

Town, 

• 

July  21,  1898. 

Paxton,  

1898 

301 

Town, 

Nov.  10,  1898. 

Pittsfield,  

1897 

251 

M.  R.  Fisk, 

Sept.  29, 1898. 

Revere,  

1897 

278 

A.  J.  Wellington,  . 

Dec.  22,  1898. 

Richmond  

1897 

238 

Town, 

Dec.   8,  1898. 

Russell,  

1896 

158 

Town, 

Oct.  12,  1898. 

Russell  

1897 

229 

Town, 

Oct.  12,  1898. 

Shelburne  

1897 

230 

Town, 

Jan.    6,  1898. 

Shrewsbury  

1897 

194 

Town, 

Nov.  23,  1898. 

Shrewsbury,  .... 

1898 

311 

Town, 

Dec.  8,  1898. 

Somerset,  .... 

1896 

152 

Town, 

Feb.  24,  1898. 

South  Hadley  j 

1897 

206 

Town, 

Jan.   6,  1898. 
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List  of  Completed  Roads,  etc.  —  Concluded. 


r!TTV  OR 

TOWN. 

Tear 
of 

Lay-out. 

Number 
of 

Contract. 

n  Ti  t  r  n /» t  r»  1" 

i^aie  oi 
Approval  of 

under  Con- 
tract. 

Stoneham, 

1897 

273 

F.E.  Ellis, 

June  9,  1898. 

Sturbridge, 

1897 

269 

Bowlen  &  Whitaker, 

Aug.  18, 1898. 

Sudbury,  . 

1897 

257 

A.  J.  Wellington,  . 

Aug.  18, 1898. 

Sunderland, 

1897 

240 

Town  

May  26,  1898. 

Walpole,  . 

1897 

244 

J.  A.  Whittemore's  Sons, 

Jan.  27,  1898. 

Ware, 

1897 

263 

A.  J.  Wellington,  . 

Aug.  18, 1898. 

Wareham, 

1898 

282 

Town  

Oct.  13,  1898. 

"Way  land, 

1897 

241 

Town  

Aug.  18, 1898. 

Wenham, . 

1897 

242 

A.  J.  Wellington, 

Aug.  18, 1898. 

Westborough, . 

1897 

270 

Town,  .... 

Aug.  11,1898. 

Westfield, 

1898 

295 

Town  

Aug.  18, 1898. 

Weymouth  (Ann  Street), 

1894 

286 

J.  S.  Lane  &  Son,     .  . 

July  28,  1898. 

Weymouth, 

1896 

138 

Town,  .... 

Nov.  10,  1898. 

Whitman, 

1894 

37 

Town,  .... 

Nov.  16, 1898. 

Whitman, 

1895 

94 

Town,  .... 

Nov.  16,  1898. 

Whitman, 

1896 

113 

Town  

Nov.  16,  1898. 

Windsor,  . 

1897 

253 

Town  

Dec.  8,  1898. 

Worcester, 

1897 

277 

E.  E.  Eames, 

Sept.  29, 1898. 

Wrentham, 

1897 

196 

Town  

Oct.  12,  1898. 
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Appendix  D. 


Eeport  of  the  Geologist. 

To  the  Massachusetts  Highway  Commission. 

Gentlemen  :  —  Herewith  is  submitted  a  report  of  the  work  done 
during  the  year  1898  in  the  laboratory  of  the  commission  at  the 
Lawrence  Scientific  School.  More  time  than  formerly  has  been 
devoted  to  experimental  investigation,  and  there  has  been  a  notice- 
able increase  in  the  amount  of  work  done.  This  has  been  made 
possible  through  the  action  of  the  commission  in  discontinuing  map 
work  except  in  cases  where  it  was  especially  needed. 

For  several  years  past  the  laboratory  has  been  greatly  in  want  of  a 
new  abrasion  machine,  the  old  one  having  been  too  small  to  meet  the 
necessary  demands.  During  the  year  a  new  one,  with  a  capacity  four 
times  as  great  as  that  of  the  old  one,  was  built  at  the  laboratory,  and 
has  proved  to  be  a  most  valuable  acquisition.  A  considerable  saving 
of  time  has  also  been  effected  by  a  modification  in  the  method  of  con- 
ducting the  abrasion  test.  The  change,  however,  in  no  way  affects 
the  results. 

The  cementation  test,  which  for  several  years  has  been  in  an 
experimental  stage,  has  at  last  been  thoroughly  standardized.  A 
description  of  it,  with  some  of  the  results  obtained,  is  appended 
hereto.  With  the  consent  of  the  commission  an  impact  testing  ma- 
chine, similar  to  the  one  in  use  in  this  laboratory  for  testing  the 
cementing  value  of  stone,  is  at  present  being  constructed  for  the 
Highway  Commission  of  the  State  of  Maryland,  under  the  supervi- 
sion of  the  writer.  The  results  of  the  tests  made  by  the  Maryland 
commission  will  form  a  valuable  addition  to  those  obtained  in  this 
laboratory,  and  will  furnish  new  testimony  as  to  its  practical  value. 

In  former  reports  some  description  was  given  of  the  apparatus  of 
this  laboratory  and  of  the  methods  of  conducting  certain  tests ;  but 
in  response  to  the  request  of  the  commission,  a  more  complete  de- 
scription of  the  methods  and  apparatus  now  in  use  in  this  laboratory 
is  included  in  the  present  report. 
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A  special  investigation,  to  determine  tlie  relative  values  of  the 
various  road-building  gravels,  is  being  carried  on,  and  the  results 
will  be  reported  in  a  short  time. 

Two  tables  are  presented  with  this  report :  Table  I.  shows  the 
results  of  the  abrasion  and  cementation  tests,  together  with  the  pet- 
rographic  determinations  of  the  various  stones  ;  Table  II.  gives  in 
percentages  the  mineralogical  composition  of  seventy-six  different 
specimens  of  stone,  as  determined  by  microscopic  analysis. 

The  writer  wishes  to  acknowledge  his  indebtedness  to  Mr.  W.  S. 
Burke  and  Mr.  L.  S.  Marks  for  advice  and  assistance  in  his  experi- 
mental work.  He  is  also  indebted  to  Dr.  A.  S.  Eakle  for  assistance 
in  petrography. 

Respectfully  submitted, 

LOGAN  WALLER  PAGE, 

Geologist. 
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Description   of    Laboratory    and  Apparatus, 

TOGETHER  WITH    KeSULTS    OF  TeSTS    ON  ROAD- 

BuiLDiNG  Stones. 

The  experimental  work  of  the  Massachusetts  Highway  Commission 
is  carried  on  at  the  engineering  laboratory  of  Harvard  University. 
Most  of  the  apparatus  and  the  necessary  power  for  running  it  are 
supplied  by  the  University  without  charge.  The  experiments  are 
conducted  by  the  geologist  of  the  commission  and  his  assistant,  with 
extra  assistants  when  necessary.  Specimens  of  stones  to  be  tested 
for  State  highway  use  are  sent  to  the  laboratory  by  the  resident  en- 
gineers in  charge  of  the  work  on  the  various  roads.  Each  specimen 
is  selected  according  to  established  rules  (see  1897  report,  page  73). 
Stones  can  be  tested  for  persons  who  are  not  connected  with  the  com- 
mission by  obtaining  the  consent  of  the  commission,  the  geologist  of 
the  commission  selecting  the  specimens  to  be  tested.  The  tests  which 
have  proved  most  useful  thus  far  are  the  abrasion  and  cementation 
tests. 

The  Abrasion  Test. 
The  Deval  test,  which  is  used  by  the  National  School  of  Roads  and 
Bridges  of  France,  was  described  in  the  annual  report  of  the  commis- 
sion last  year.  This  test  is  almost  identical  with  the  abrasion  test 
used  by  the  commission,  the  only  difference  being  the  omission  of 
certain  processes  not  strictly  necessary,  for  the  purpose  of  saving 
time. 

A  new  abrasion  machine  was  constructed  at  the  laboratory  during 
the  past  year.  It  differs  from  the  old  one  in  being  capable  of  carry- 
ing out  four  tests  simultaneously,  instead  of  one  at  a  time.  It  is 
constructed  entirely  of  cast  iron,  which  greatly  lessened  its  cost. 
With  this  new  machine  and  the  new  methods  of  obtaining  results,  two 
tests  a  day  can  be  completed  ;  whereas  with  the  old  machine  it  was 
possible  only  to  complete  three  in  a  week. 

The  new  abrasion  machine  consists  of  four  cylinders,  each  20  cm. 
(7.9  inches)  in  diameter  and  34  cm.  (13.4  inches)  in  depth.  Each  of 
these  cylinders  is  closed  at  one  end  and  has  a  tightly  fitting  cover  for 
the  other.  They  are  fastened  to  a  shaft  so  that  the  axis  of  each 
cylinder  is  at  an  angle  of  30°  with  the  axis  of  rotation  of  the  shaft. 
The  shaft  which  holds  the  cylinders  is  supported  by  bearings,  and  at 
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one  of  its  ends  is  a  pulley  by  which  the  cylinders  are  revolved,  at  the 
other  a  revolution  counter.  A  cut  of  the  machine  is  shown  opposite 
this  page. 

The  stones  employed  in  making  the  abrasion  test  are  about  the  size 
used  in  making  macadam  roads,  between  6.31  cm.  (2J  inches)  and 
3.18  cm.  (IJ  inches)  in  diameter.  In  making  a  test  5  kgs.  (11 
pounds)  of  stone  of  the  above  dimensions,  and  perfectly  clean,  are 
placed  in  one  of  the  cylinders ;  the  cover  is  then  bolted  on,  and  the 
cylinder  rotated  at  the  rate  of  2,000  revolutions  per  hour  for  five 
hours.  Four  tests  can  be  made  at  once  by  using  all  four  cylinders. 
At  each  revolution  of  the  shaft  the  fragments  of  stone  are  thrown 
twice  from  one  end  of  the  cylinder  to  the  other,  which  grinds  them 
against  one  another  and  against  the  walls  of  the  cylinder.  After 
10,000  revolutions  have  been  made  the  machine  is  stopped,  the 
cylinder  opened  and  the  contents  placed  on  a  sieve  having  .16  cm. 
{-^^  inch)  meshes.  The  material  that  passes  through  the  sieve  is  put 
aside  for  the  cementation  test.  The  sieve  and  the  remaining  frag- 
ments of  stone  are  then  held  under  running  water  until  all  the  ad- 
hering dust  is  washed  off.  After  these  remaining  fragments  have 
thoroughly  dried  they  are  carefully  weighed,  and  their  weight  sub- 
tracted from  5  kgs.  (11  pounds),  the  original  weight  of  all  the  stone 
in  the  test.  The  difference  obtained  is  the  weight  of  the  detritus 
under  .16  cm.  inch)  worn  off  by  the  test.  The  percentage  of  the 
.16  cm.  detritus  may  be  taken  as  a  coefficient  of  wear,  or  the  co- 
efficient adopted  by  the  National  School  of  Roads  and  Bridges  of 
France  may  be  used.  The  latter  has  been  adopted  by  the  commis- 
sion, and  may  be  obtained  by  the  formula,  — 

Coefficient  of  wear  =20  X  —  = 

IV  w 

where  "w"  is  the  weight  in  grammes  of  detritus  under  .16  cm. 
(y^^  inch)  in  size  obtained  per  kilogramme  (2.2  pounds)  of  stone 
used.  In  Table  I.  may  be  seen  the  coefficients  of  wear  obtained  from 
221  specimens. 

The  Cementation  Test. 
The  purpose  of  the  cementation  test  is  to  obtain  the  relative  bind- 
ing power  of  the  various  stones  used  in  road  making.  Good  binding 
power  has  long  been  known  to  road  builders  to  be  one  of  the  most 
important  properties  possessed  by  a  good  road  material.  If  the  fine 
material  of  a  road  binds  well,  it  protects  the  coarser  stones  beneath 
from  wear,  withstands  better  the  actions  of  wind  and  rain,  and 
prevents  water  from  getting  to  the  foundation  of  the  road.  Experi- 
ments have  been  carried  on  for  the  past  five  years,  in  the  laboratory 
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of  the  commission,  to  determine  some  way  of  testing  this  important 
property.  The  test  finally  adopted  is  an  impact  test,  to  which  stone 
dust  briquettes  are  subjected. 

To  make  a  briquette,  dust  that  is  to  be  tested  is  passed  through  a 
screen  with  forty  meshes  per  cm.  (100  per  inch),  and  is  obtained 
either  from  the  detritus  of  the  abrasion  test  or  by  specially  reducing 
the  stone.  The  reduction  can  be  accomplished  by  placing  some 
fragments  of  the  stone  in  one  of  the  cylinders  of  the  abrasion 
machine,  together  with  a  flat-end  steel  hammer  of  about  ten  pounds 
weight,  and  allowing  the  machine  to  run  until  a  sufficient  quantity 
of  the  stone  is  pulverized.  The  dust  is  made  into  briquettes 
of  circular  section  of  25  mm.  (.98  of  an  inch)  in  diameter  and  25 
mm.  in  height,  by  placing  the  dust  in  a  metal  die  of  the  proper 
dimensions,  mixing  with  it  enough  distilled  water  to  moisten  the  dust 
(4  c.  c.  or  .24  of  a  cubic  inch),  inserting  a  closely  fitting  plug  on  top 
of  the  wet  dust,  and  subjecting  it  to  a  pressure  of  100  kgs.  per  square 
cm.  (1,422  pounds  per  square  inch).  The  weight  of  dust  varies 
with  the  density  and  compressibility  of  the  stone,  but  generally  it 
requires  about  25  gs.  (.9  of  an  ounce)  of  dust  to  make  a  briquette 
of  the  above  dimensions.  Two  weeks  should  be  allowed  for  the 
briquettes  to  dry,  at  the  ordinary  temperature  of  a  room. 

A  cut  of  the  machine  for  testing  these  briquettes  is  shown  opposite 
this  page.  It  consists  of  a  1  kg.  (2.2  pounds)  hammer  (H),  arranged 
like  the  hammer  of  a  pile  driver  on  two  vertical  guides  (D).  The 
hammer  is  raised  by  a  screw  (C),  and  dropped  automatically  from 
any  desired  height.  It  falls  on  a  plunger  (B) ,  which  rests  upon  the 
briquette  (O)  to  be  tested.  The  plunger  (B)  is  bolted  to  a  cross- 
head  (G),  which  is  guided  by  two  vertical  rods  (F).  A  small  lever 
(J),  carrying  a  pencil  (K)  at  its  free  end,  is  connected  to  the  side 
of  the  cross-head  by  a  link  motion,  arranged  so  that  it  gives  a  vertical 
movement  to  the  pencil  six  times  as  great  as  the  movement  of  the 
cross-head.  Tlie  pencil  is  pressed  against  a  drum  (A),  and  its 
movement  is  recorded  on  a  slip  of  paper  fastened  thereon.  The 
drum  is  moved  automatically  through  a  small  angle  at  each  stroke 
of  the  hammer ;  in  this  way  a  record  is  obtained  of  the  movement 
of  the  hammer  after  each  blow.  The  standard  fall  of  the  hammer 
for  a  test  is  1  cm.  (.39  of  an  inch),  and  the  blow  is  repeated  until 
the  bond  of  cementation  of  the  material  is  destroyed.  The  final 
blow  is  easily  ascertained,  for  when  the  hammer  falls  on  the  plunger, 
if  the  material  beneath  it  can  withstand  the  blow,  the  plunger  re- 
bounds ;  if  not,  the  plunger  stays  at  the  point  to  which  it  is  driven. 
The  automatic  record  thus  obtained  from  each  briquette  is  filed  for 
future  reference.  The  number  of  blows  required  to  break  the  bond 
of  cementation,  as  described  above,  is  taken  as  representing  the 
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binding  power  of  each  stone,  and  is  so  used  in  comparing  this 
property  in  road  materials.  Table  I.  contains  the  results  thus  ob- 
tained of  116  tests.  The  briquettes  hitherto  have  been  compressed 
by  a  hydraulic  testing  machine.  A  small  lever  testing  machine  is  at 
present  being  modified  to  do  this  work,  and  will  undoubtedly  be  more 
suitable  for  the  small  pressure  required. 

The  Automatic  Screen. 
In  preparing  the  stone  dust  for  the  cementation  test  an  automatic 
screen,  about  100  cm.  (39.37  inches)  long  b}^  10  cm.  (4  inches)  in 
diameter  is  used.  It  consists  of  a  cylinder  of  brass  wire  netting  of 
five  different  meshes,  40  meshes  per  cm.  (100  per  inch)  at  one  end 
and  8  meshes  per  cm.  (20  per  inch)  at  the  other,  the  intermediate 
sizes  being  33  per  cm.  (80  per  inch),  25  per  cm.  (60  per  inch)  and 
16  per  cm.  (40  per  inch).  The  smallest  size  is  at  the  end  at  which 
the  dust  to  be  sifted  enters.  The  cylinder  is  mounted  on  bearings  at 
a  slight  angle  with  the  horizontal.  Into  the  upper  end  of  the 
cylinder  the  unscreened  dust  is  automatically  fed  from  a  hopper 
while  the  cylinder  is  rotating,  and  in  its  passage  along  the  cylinder  is 
sifted  into  the  several  sizes.  The  upper  end  of  the  cylinder  rests  on 
wheel  bearings,  and  on  the  bearing  surface  there  are  several  ridges 
which  lift  the  cylinder  whenever  they  pass  over  the  wheels.  This 
shaking  device  is  necessary  to  prevent  the  finer  meshes  of  the  screen 
from  getting  clogged  with  dust.  Dust  can  be  sifted  very  rapidly 
with  a  screen  of  this  kind,  and,  as  the  cylinder  is  completely  covered, 
no  dust  can  escape  into  the  air.  A  drawing  of  this  machine  is 
shown  opposite  this  page.  Only  the  finest  mesh  is  necessary  for  the 
standard  cementation  test,  the  other  sizes  being  used  for  future 
investigations. 

Compression  Testing  Machines. 
There  are  two  testing  machines  belonging  to  the  University  which 
are  used  when  occasion  demands.  One  is  an  Olsen,  with  a  capacity 
of  200,000  pounds  ;  the  other  is  the  Riehl^,  with  a  capacity  of  60,000 
pounds.  The  Olsen  is  better  adapted  for  heavy  work,  such  as  testing 
paving  stones  and  vitrified  brick ;  the  Riehle,  for  making  stone-dust 
briquettes  and  all  lighter  work. 

Power  for  Operating  Machinery. 
Of  the  various  engines  and  motors  in  the  laboratory,  the  one  gen- 
erally used  for  operating  the  machines  described  above  is  a  3  horse- 
power steam  engine.    On  occasions  when  there  is  no  steam,  a  3J 
horse-power  gas  engine  is  used. 
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Petrographic  Examination  of  Specimens. 
In  order  to  determine  the  composition  and  classify  samples  of  stone 
sent  to  the  laboratory,  it  is  in  many  cases  necessary  to  make  thin  sec- 
tions of  the  rock  for  petrographic  examination.  This  work  is  done 
in  the  petrographical  laboratory  of  the  University,  which  is  supplied 
with  a  diamond  saw,  a  corundum  saw  and  numerous  grinding  discs, 
all  of  which  are  run  by  a  5  horse-power  electric  motor.  Here  also 
the  cubes  of  stone  used  in  the  impact  and  compression  tests  are 
sawed  and  shaped.  This  laboratory  is  also  equipped  with  micro- 
scopes, specially  adapted  for  determining  the  mineral  composition  of 
rocks. 

Description  of  Tables. 

All  that  remains  to  be  said  is  that  the  results  of  all  the  abrasion  and 
cementation  tests  made  up  to  the  present  time,  and  the  petrographic 
determinations  of  such  of  the  stones  that  required  thin  sections  to  be 
made,  are  given  in  the  tables  which  conclude  this  report. 

Table  I.  contains  the  results  of  all  the  abrasion  and  cementation 
tests  which  have  been  made  up  to  the  present  time.  These  consist 
of  219  coefficients  of  wear  and  116  cementation  values,  together  with 
the  localities  from  which  the  specimens  of  stone  came,  and  their  pet- 
rographic and  popular  names.  It  was  necessary  in  many  cases  to 
study  thin  sections  of  the  rocks  in  order  to  properly  classify  them. 

Table  II.  in  the  first  column  gives  alphabetically  the  localities  from 
which  the  specimens  came.  Following  the  name  of  each  locality,  in 
the  next  two  columns  are  given  the  number  of  the  specimen  and  its 
petrographic  and  popular  name.  Next  to  these,  and  arranged  in  26 
columns,  are  the  percentages  of  the  various  minerals  of  which  each 
rock  is  composed.  The  small  numerals  1  or  2  placed  above  the  per- 
centage figures  denote  respectively  whether  the  mineral  in  question 
is  primary  or  secondary,  the  primary  minerals  being  the  original 
minerals  of  the  rock  and  the  secondary  those  resulting  from  sub- 
sequent change.  In  some  cases,  in  which  the  separate  determination 
of  two  different  minerals  in  the  same  rock  is  impracticable  by  the 
microscopic  method  employed,  the  total  percentage  of  the  two  is 
given  in  one  column,  and  a  horizontal  sinuous  line  connects  it  with 
the  column  representing  the  other  mineral.  It  will  doubtless  prove 
interesting  to  road  builders  to  know  the  mineral  composition  of  the 
rocks  used  on  the  various  roads,  and  to  compare  their  composition 
with  the  results  obtained  from  them. 
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Table  I. 


LOCALITY  OF 
STONE. 

Number  of 
Specimen, 

Coefllcient  of 
Wear. 

Percentage 
of  Wear. 

Cementation 
Value. 

Used  on  State 
Highway. 

Acushnet, 

• 

Field  stone  (erratics), 

205 

9.32 

4.29 

9 

1897  lay-out. 

Amherst,  . 

• 

Diabase  (trap),  . 

78 

20.33 

1.97 

62 

Andover,  . 

• 

Mixed  stone. 

210 

10.29 

3.88 

19 

1897  lay-out. 

Ashby, 

• 

Granite, 

60 

8.41 

4.76 

6 

Ashby, 

• 

Field  stone  (erratics), 

187 

5.43 

7.36 

12 

1896  lay-out. 

Ashby, 

• 

Gneiss, 

118 

6.08 

6.57 

1 

Ashby, 

• 

Field  stone  (erratics), 

209 

7.31 

5.47 

15 

1897  lay-out. 

Athol, 

• 

Biotite  schist, 

88 

12.52 

3.19 

~ 

Auburn,  . 

• 

Hornblende  gneiss,  . 

203 

12.50 

3.20 

14 

1897  lay-out. 

Bedford,  . 

Mixed  stone. 

241 

16.69 

2.40 

14 

1897  lay-out. 

Bergen  Hill,  N. 

J.,  .  . 

Trap,  .... 

249 

15.03 

2.66 

26 

Beverly,  . 

Granitite,  . 

74 

21.16 

1.90 

~ 

Beverly,  . 

Diabase  (trap),  . 

117 

16.71 

2.39 

14 

1895  lay-out. 

Beverly,  . 

• 

Hornblende  granitite. 

89 

17.48 

2.29 

Beverly,  . 

• 

Mixed  stone, 

271 

19.13 

2.09 

1898  lay-out. 

Beverly,  . 

Granite,      .      .  . 

62 

14.58 

2.75 

5 

Boston, 

• 

Felsite, 

40 

16.06 

2.49 

Boundbrook,  N 

.J., 

Basalt  (trap). 

252 

18.61 

2.15 

16 

Bourne,  . 

• 

Field  stone  (erratics). 

275 

10.50 

3.80 

1898  lay-out. 

Boxborough,  . 

• 

Field  stone  (erratics). 

231 

12.73 

3.14 

~ 

1897  lay  out. 

Branford,  Conn 

Trap  

215 

18.80 

2.19 

34 

Brewster, . 

• 

Field  stone  (erratics). 

220 

15.77 

2.54 

38 

1897  lay-out. 

Bristol,  R.  I.,  . 

• 

Field  stone  (erratics). 

194 

10.45 

3.82 

16 

Brockton, . 

• 

Hornblende  granitite. 

202 

18.42 

2.17 

14 

1897  lay-out. 

Brookline, 

•  * 

Diabase  (trap),  . 

7 

11.40 

3.51 

Brookline, 

Diabase  porphyry 

(trap). 
Hornblende  gneiss,  . 

23 

14.71 

2.72 

_ 

Buckland, 

50 

7.94 

5.04 

Buckland, 

Schist  

52 

11.71 

3.42 

Byram  Station, 

N.J.,  . 

Basalt  (trap), 

251 

26.93 

1.49 

31 

Chester,  . 

Schist 

44 

12.21 

3.27 

Chester,  . 

Corundum  gneiss. 

46 

10.62 

3.77 

Clinton,  . 

Gneiss, 

242 

8.27 

4.83 

17 

Clinton,  . 

Mica  schist, 

243 

4.87 

8.20 

Clinton,  . 

Gneiss, 

244 

8.17 

4.89 

12 

Clinton,  . 

Gneiss, 

245 

9.00 

4.44 

13 

Clinton,  . 

246 

10.23 

3.91 

15 
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LOCALITY  OF 
STONE. 

Name  of  Stone. 

Number  of 
Specimen. 

1 

Coefficient  of 
Wear. 

Percentage 
of  Wear. 

Cementation 
Value. 

Used  on  State 
Highway. 

Clinton,  . 

Felsite, 

247 

16.07 

2.49 

64 

Clinton,  . 

Granitite,  . 

279 

8.68 

4.60 

8 

Cohasset,  . 

Broken  gravel,  . 

232 

13.24 

3.01 

10 

1897  lay-out. 

Concord,  . 

Field  stone  (erratics). 

207 

14.15 

2.83 

13 

1897  lay-out. 

Concord,  . 

Field  stone  (erratics). 

274 

11.59 

3.45 

- 

1898  lay-out. 

Cortland,  N.  T., 

Gabbro, 

195 

7.46 

5.36 

12 

Cottage  City,  . 

Field  stone  (erratics), 

197 

11.22 

3.56 

14 

1896  lay-out.. 

Cumberland,  R.  I.,  . 

Peridotite,  . 

14 

9.42 

4.24 

- 

Cumberland,  R.  I.,  . 

Quartzite,  . 

42 

9.07 

4.41 

- 

Dartmouth, 

Granite, 

77 

14.76 

2.72 

14 

Deerfield, . 

Diabase  (trap),  . 

76 

28.57 

1.40 

- 

Deerfield, . 

Olivine  diabase  (trap), 

268 

28.77 

1.39 

- 

1895  lay-out. 

Dennis, 

Field  stone  (erratics), 

180 

19.19 

2.08 

13 

1896  lay-out. 

Dennis, 

Field  stone  (erratics), 

221 

15.98 

2.50 

6 

1897  lay-out. 

Dennis, 

Field  stone  (erratics), 

258 

14.11 

2.90 

20 

1898  lay-out. 

Duanesburgh,  N.  Y., 

Sandstone,  . 

94 

10.53 

3.80 

13 

Duxbury, . 

Gneiss, 

5 

13.46 

2.97 

7 

Duxbury, . 

Field  stone  (erratics), 

217 

9.21 

4.34 

16 

1897  lay.  out. 

East  Providence,  R.  I., 

Grit  (carboniferous?). 

43 

9.57 

4.18 

- 

East  Providence,  R.  I., 

Grit  (carboniferous?). 

48 

13.42 

2.98 

- 

Edgartown, 

Field  stone  (erratics). 

235 

8.70 

4.60 

23 

1897  lay-out. 

Fitchburg, 

Granite, 

256 

17.90 

2.23 

12 

1897  lay-out. 

Florida,  . 

Styatyte,  . 

119 

2.02 

19.78 

0 

Florida,  . 

Mixed  stone. 

120 

6.70 

5.96 

19 

Glen  Mills,  Pa., 
Gloucester, 

• 

Metamorphic  sand- 
stone. 
Hornblende  granitite. 

254 
26 

14.48 
11.03 

2.76 
3.63 

20 

Gloucester, 
Gloucester, 

Augite  nepheline  sye- 
nite. 

30 
170 

12.63 
13.34 

3.17 
3.00 

5 

1895  lay-out. 

Gloucester, 

Mixed  stone. 

272 

11.29 

3.54 

1898  lay  out. 

Gordon  County,  Ga., 

Chert,  .... 

38 

8.35 

4.79 

Grafton,  . 

Field  stone  (erratics). 

223 

14.84 

3.37 

20 

1897  lay-out. 

Great  Barrington,  . 

Limestone,  . 

47 

9.52 

4.20 

Great  Barrington,  . 

Biotite  gneiss, 

80 

14.62 

2.74 

28 

Great  Notch,  N.  J., 

Diabase  (trap),  . 

260 

21.76 

1.84 

40 

Great  Notch,  N.  J., 

Diabase  (trap),  . 

261 

18.59 

2.15 

36 

Guttenberg,  N.  J.,  . 

Basalt  (trap), 

73 

30.40 

1.31 
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LOCALITY  OF 
STONE. 

Name  of  Stone. 

Number  of 
Specimen. 

Coefficient  of 
Wear. 

Percentage 
of  Wear. 

Cementation 
Value. 

Used  on  State 
Highway. 

Haveretraw,  N.  Y., 

Diabase  (trap),  . 

49 

14.91 

2.68 

_ 

Hingham  

Mixed  stone. 

182 

15.60 

2.56 

19 

1896  lay-out. 

Hingham, .... 

Mixed  stone, 

240 

13.61 

2.94 

17 

1897  lay-out. 

Holbrook  and  "Weymouth, 

Field  stone. 

259 

10.06 

3.97 

16 

1894-96  lay-outs. 

Holden  

Field  stone  (erratics) , 

185 

6.58 

6.08 

_ 

1896  lay-out. 

Holyoke  

Diabase  (trap),  . 

66 

19.67 

2.02 

_ 

Howe's  Cove,  N.  Y., 

Limestone,  . 

188 

9.64 

4.15 

23 

Ipewich,  .... 

Diabase  (trap),  . 

61 

24.05 

1.66 

_ 

Ipswich,  .... 

Hornblende  granitite, 

116 

18.39 

2.17 

77 

Johnston,  R.  I., 

191 

21.41 

1.87 

18 

Lambertville,  N.  J., 

Hornblende  granitite, 

253 

14.20 

2.82 

25 

Lawrence, 

Limestone,  . 

65 

17.20 

2.33 

10 

Lawrence, 

Slaty  sandstone, . 

222 

19.00 

2.10 

8 

1896  lay-out. 

Marble, 

101 

2.85 

14.01 

_ 

Quartzite,  . 

104 

11.65 

3.43 

_ 

Lee  

Schist, .... 

41 

12.15 

3.29 

_ 

Biotite  schist, 

51 

11.43 

3.50 

_ 

Lee  

Quartzite,  . 

121 

11.69 

3.42 

- 

Leicester, .... 

Field  stone  (erratics). 

267 

11.17 

3.58 

1898  lay-out. 

Epidote  gneiss,  . 

10 

8.04 

4.98 

_ 

Lexington, 

Field  stone  (erratics). 

264 

11.36 

3.52 

_ 

1898  lay-out. 

Field  stone  (erratics), 

172 

12.86 

3.11 

8 

1896  lay-out. 

Lockport,  N.  Y.,  . 

Medina  sandstone. 

193 

17.48 

2.29 

10 

Lynn,  .... 

Diabase  (trap),  . 

16 

19.77 

2.02 

Lynn,  .... 

Diabase  (trap),  . 

21 

20.37 

1.96 

- 

Lynn  

Felsite, 

24 

14.66 

2.73 

Lynn  

Felsite, 

27 

12.30 

3.25 

Diabase  (trap),  . 

29 

18.17 

2.20 

Diabase  (trap),  . 
Hornblende  granitite. 

270 
125 

18.86 
14.09 

2.12 
2.84 

16 

1897,  2d  lay-out, 

'R.AVP'TA 

Marion,  .... 

Mixed  stone, 

113 

9.95 

4.02 

Field  stone  (erratics). 

201 

8.44 

4.73 

7 

1897  lay-out. 

Marlborough  and  North- 

borough. 
Marshfield, 

Mattapoisett,  . 

Field  stone  (erratics), 
Field  stone  (erratics). 
Field  stone  (erratics), 

255 
179 
106 

13.67 
7.90 
8.78 

2.92 
5.05 
4.55 

20 
22 

1897  lay-out. 

1894  and  1896  lay 
outs. 

Medford  

Diabase  (trap),  . 

20 

15.82 

2.53 
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LOCALITY  OF 
8T0NE. 

Name  of  Stone. 

Number  of 
Specimen. 

Coefficient  of 
Wear. 

Percentage 
of  Wear. 

Cementation  1 
Value. 

Used  on  State 
Highway. 

Meriden,  Codd>|     ,  . 

Diabase  (trap),  .  . 

11 

Q  9A 

MerideD,  Conn.,     .  . 

Diabase  (trap),  .  . 

71 

15.49 

2  58 

9fi 

MethueD,  .... 

Sandstone  (siliceous), 

101 

1A  Aft 
14.  uu 

9  QA 

11 
11 

1896  lay-out. 

Methuen,  .... 

Sandstone  (siliceous), 

226 

18.68 

2.14 

12 

1896  lay-out. 

Merrimac,       .      .  . 

Field  stone  (erratics). 

238 

14.16 

2.82 

15 

1897  lay-out. 

Middleborougb,      .  • 

Field  stone  (erratics). 

177 

7.99 

6.00 

12 

1  onA  A.o* 

lo9o  lay-out* 

Middleborough,      .  . 

Field  stone  (erratics). 

214 

11  14 

3.59 

15 

1  OA*f  ^mm^ 

1897  lay-out. 

Middleborough, 

Field  stone  (erratics), 

269 

13.28 

3.01 

1898  lay-out. 

JxLiilVlllU^     .             •             •  . 

Hornblende  granitite, 

997 

14.  7<1 
14.  40 

9  71 

Miltnn 

Diabase  (trap),  •  . 

10A 
IvO 

ZO.IO 

1 

1 .00 

tA 

14 

Miltnn 

iu.liLUU|  .... 
Mlltrtn 

iiLlllOU)        .          •          •  • 

Diabase  porphyry 

(trap). 
Diabase  (trap),  .  . 

iSlo 

219 

on  Q7 
99  77 

1  Q1 

1  7"% 
1.  lO 

<y± 

ItfODSODi     •         •         .  • 

Diabase,  ... 

DO 

22.13 

1  en 

20 

^aDtucketf      •      .  • 

Field  stone  (erratics). 

inQ 

lUO 

9.47 

A  99 

7 

Newbury,       •      .  . 
Newbury,        •      •  . 

Diabase  porphyry 

(trap). 
Hornblende  granitite, 

Ol 

oo 

9n  At\ 
1/1  /Id 

14.40 

1  OR 

1  .yo 

9  77 

Newburyport,  ... 

Diabase  (trap),  . 

ol 

16.10 

2.48 

Newburyport,  ... 

Mixed  stone,      .  . 

225 

16.52 

2.42 

1897  lay-out. 

Newburyport,  .      •  . 

Mixed  stone,      .  . 

277 

11.01 

3. 63 

1898  lay-out. 

Newport,  R.  I.,      •  . 

Quartzite,  ... 

189 

20.34 

1.97 

14 

NewtoD,  .      •      «  • 

Trachyte  (trap),  , 

6 

20.79 

1.92 

NewtOD,  .      •      •  . 

Conglomerate,    .  . 

107 

8.67 

4.61 

XMOriOlE,  .... 

Field  stone  (erratics). 

204 

13.20 

3.03 

11 

1895  lay-out. 

jMorto  Attleborougo,  . 

Field  stone  (erratics), 

126 

9.09 

4.40 

NorthamptOD,  .      .  . 

Gneiss,       .  . 

8 

10.69 

3.74 

- 

Norwood,  ... 

Field  stone  (erratics). 

176 

13.20 

3.03 

14 

1896  lay-out. 

Orauge,  .... 

Hornblende  granitite. 

211 

9.78 

4.08 

Orange,  .... 

Hornblende  gneiss,  . 

39 

10.26 

3.90 

9 

1897  lay-out. 

Paxton,  .... 

Granitoid  gneiss. 

111 

5.01 

7.98 

Paxton,  .... 

Field  stone  (erratics) , 

234 

8.48 

4.72 

8 

1897  lay-out. 

Pittsfield,  .... 

Limestone,  . 

102 

9.38 

4.26 

Pittsfleld  

Biotite  schist. 

69 

9.77 

4.09 

Plymouth, 

Field  stone  (erratics). 

110 

10.10 

3.96 

Princeton, 

Field  stone  (erratics) , 

208 

10.47 

3.81 

23 

1897  lay-out. 

Providence,  R.  I.,  . 

Grit  (carboniferous?). 

36 

10.02 

3.99 

Quincy,  .... 

Granite, 

17 

10.16 

3.94 

68 


HIGHWAY  COMMISSION. 


[Pub.  Doc. 


Table  I.  —  Continued. 


STONE. 

Name  of  Stone. 

Number  of 
Specimen. 

Coefficient  of 
Wear. 

Percentage 
of  Wear. 

Ceraentation 
Value. 

Used  on  State 
Highway. 

Quincy  

Quincy,  .... 

Diabase  porphyry 

(trap). 
Felsite, 

18 
72 

15.21 
19.91 

2.63 
2.01 

- 

17 

Quincy  

Diabase  (trap),  . 

230 

25.56 

1.56 

- 

Quincy  

_ 

278 

15.03 

2.66 

- 

Rehoboth, 

Field  stone  (erratics). 

224 

11.96 

3.34 

27 

1896  lay-out. 

Revere,  .... 

Felsite  porphyry, 

3 

13.21 

3.03 

- 

Revere  

Felsite, 

124 

15.21 

2.63 

25 

Rockland  Lake,  N.  Y.,  . 

Diabase  (coarse,  trap), 

95 

17.79 

2.25 

13 

Rockport, 

Granite, 

34 

12.57 

3.18 

- 

Rockport,  Me., 

Limestone,  . 

53 

8.26 

4.85 

10 

Rockport,  Me., 

Limestone,  . 

64 

9.00 

4.45 

- 

Rockport,  Me., 

Quartzite,  . 

55 

14.60 

2.74 

- 

Rockport,  Me., 

Schist  

123 

9.58 

4.17 

16 

Rocky  Hill,  Conn.,  . 

Trap,  .... 

233 

16.97 

2.36 

22 

Rocky  Hill,  N.  J.,  . 

Hornblende  granitite. 

248 

19.44 

2.06 

16 

Round  Island,  N.  Y.,  . 

Gneiss, 

192 

23.02 

1.73 

- 

Rowley,  .... 

Felsite  (brecciated),  . 

97 

12.32 

3.25 

101 

Salem  

Augite  diorite  (trap). 

1 

15.55 

2.57 

Salem,  .... 

Diabase  (trap),  . 

115 

14.34 

2.79 

- 

Salisbury, 

Camptonite, 

33 

16.76 

2.39 

- 

Sandwich, 

Field  stone  (erratics). 

200 

11.52 

3,47 

29 

1897  lay  out. 

SauguB,  .... 

Diabase  (trap),  . 

25 

16.02 

2.50 

- 

Baugus  

Diabase  (trap),  . 

22 

16.08 

2.49 

- 

SauguB,  .... 

Diabase  (trap),  . 

28 

18.25 

2.19 

- 

Saugus,  .... 

Granite, 

15 

8.99 

4.45 

- 

SauguB  

Diabase  (trap),  . 

32 

21.22 

1.89 

- 

Shrewsbury,  . 

Mixed  stone, 

178 

13.48 

2.97 

19 

1896  lay-out. 

Shrewsbury,  . 

Field  stone  (erratics). 

213 

12.32 

3.25 

24 

1897  lay-out. 

Somerset, .... 
Somerset  

Field  stone  (erratics), 
Field  stone, 

175 
216 

11.88 

11.53 

3.37 
3.47 

13 
20 

1895  and  1896  lay- 
outs. 
1897  lay-out. 

Somerville, 

Slate  (Cambrian?), 

103 

8.48 

4.72 

Somerville, 

Diabase  (trap),  . 

19 

9.28 

4.31 

Sterling  

Hornblende  syenite 

(trap). 
Hornblende  syenite 

(trap). 
Field  stone  (erratics), 

83 

19.77 

2.07 

1897  lay-out. 

Sterling  

265 

17.09 

2.34 

11 

Tisbury  

109 

8.88 

4.51 

Tompkin'B  Cove,  N.  Y.,  . 

Limestone  (siliceous). 

127 

6.31 

6.34 

Tompkin's  Cove,  N.  Y.,  . 

Limestone  (siliceous), 

45 

7.84 

5.10 

Uxbridge, 

Hornblende  granitite, 

63 

12.62 

3.17 

10 
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LOCALITY  OF 
STONE. 

Name  of  Stone. 

Number  of 
Specimen. 

Coefficient  of 
Wear. 

Percentage 
of  Wear. 

Cementation 
Value. 

Used  on  State 
Highway. 

Uxbridge,  ... 

Field  stone  (erratics), 

239 

10.44 

3.83 

9 

loy/  lay-out. 

"WalpolCj  .... 

Conglomerate,    .  . 

70 

11.57 

3.46 

12 

io»o  lay-oui. 

W  alpole,  •      •      .  . 

Field  stone  ^erratics), 

229 

16.47 

2.43 

27 

1QQ7  loTT  rhtif 

ioy<  lay-out. 

Walpole,  .... 

Field  stone  (erratics), 

276 

14.28 

2.80 

- 

1898  lay-out. 

W  altham,  ... 

brranite,      .      .  . 

4 

12.16 

3.29 

7 

W^are,      .      «      •  . 

Diabase  (trap),  .  . 

64 

23.31 

1.72 

- 

Warcham,  ... 

Field  stone  (erratics), 

257 

6.80 

5.87 

- 

TP'nrrnn    T?  1 
WarrUIJ)  XL.  y,y             .  . 

Field  stone  (erratics). 

193 

11.88 

3.37 

23 

Warwick  TJ  1 

190 

10.71 

3.72 

18 

^ixed  stone,      .  • 

183 

12.15 

3.29 

20 

TVatertowDi     •      .  . 

Field  stone  (erratics), 

174 

16.74 

2.39 

8 

loyo  anu  loyo  lay- 

outs. 

VV  £lbd      W  L>f        •          •  « 

Diabase  (trap),  .  . 

96 

13.70 

2.92 

- 

Plainfield,  Conn.,    .  . 

Trap,  .... 

206 

22.23 

1.80 

_ 

West  AuburDi ... 

Limestone,  ... 

114 

12.01 

3.33 

17 

WeetminBter,  .      .  . 

Field  stone  (erratics). 

199 

8.34 

4.80 

_ 

1897  lay-out. 

West  Newbury,     .  . 

Field  stone  (erratics), 

186 

10.11 

3.95 

14 

loyo  lay-out. 

West  Newbury,     .  . 

Field  stone  (erratics). 

228 

13.27 

3,01 

15 

1  GOT    loTT  /\1-|f 

loMi  lay-oui. 

Westport,  ... 

Hornblende  granitite, 

81 

14.18 

2.82 

21 

1897  lay  out. 

AA^estport,       •      •  . 

Field  stone  (erratics), 

262 

11.42 

3.50 

13 

1898  lay-out. 

Westport,  ... 

Hornblende  granitite, 

122 

14.20 

2.82 

29 

West  Springfield,   .  . 

Diabase  (trap),  .  . 

12 

15.60 

2.56 

_ 

w  est  opringueiu,    .  . 

Diabase  porphyry 

67 

22.14 

1.81 

17 

(trap). 

W^est  Springfield,    .  . 

Diabase  (trap),  .  . 

91 

24.99 

1.60 

33 

w  esii  ispringueia,    •  . 

Diabase  (trap),  •  • 

93 

21.60 

1.85 

_ 

w  esi  iisDury, .      .  . 

Field  stone  (erratics). 

175 

8.40 

4.76 

10 

1896  lay-out. 

West  Tisbury, .     ' . 

Field  stone  (erratics). 

198 

6.76 

5.91 

7 

1897  lay-out. 

W^eymouth,  ... 

Felsite, 

92 

14.52 

2.75 

16 

Wbitman,  ... 

Field  stone  (erratics). 

105 

5.93 

6.75 

W^ilmington,  N.  J., . 

Trap,  .... 

250 

19.64 

2.04 

53 

Williamstown,  , 

Field  stone  (erratics). 

273 

11.66 

3.43 

1898  lay-out. 

Worcester, 

Field  stone  (erratics), 

184 

11.83 

3.38 

46 

1896  lay-out. 

Worcester, 

Field  stone  (erratics). 

212 

10.46 

3.82 

32 

1897  lay-out. 

Worcester, 

Field  stone  (erratics). 

263 

9.12 

4.38 

Worcester-Holden, 

Worcester, 

1897  lay-out. 

Hornblende  granitite, 

266 

8.62 

4.64 

Wrentham, 

Field  stone  (erratics). 

236 

12.18 

3.28 

24 

1897  lay-out. 

Yarmouth, «... 

Field  stone  (erratics), 

171 

11.99 

3.34 

28 

1896  lay-out. 

Yarmouth, 

Field  stone  (erratics), 

237 

16.81 

2.38 

28 

1897  lay-out. 
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Appendix  F. 


The  Distribution  of  State  Eoads  in  the  Com- 
monwealth. 

For  the  information  of  the  many  interested  in  this  question,  the 
following  is  reprinted  from  the  reports  of  1897  and  1898  :  — 

The  selection  of  roadways  which  shall  be  rebuilt  as  State  roads 
at  the  expense  of  the  Commonwealth  is  naturally  the  most  difficult 
problem  with  which  the  commission  has  to  deal.  The  nature  of  that 
problem  will  be  more  readily  understood  after  an  examination  of  the 
map  of  the  State,  which  forms  a  part  of  this  report,  on  which  is  laid 
down,  in  addition  to  county  and  town  boundaries,  the  roadways  which 
the  commission  has  been  petitioned  to  take,  and  those  which  it  has 
up  to  this  date  actually  accepted  as  State  roads,  nearly  all  of  the 
latter  having  been  actually  constructed. 

Under  the  provisions  of  the  law  the  commissioners  are  not  per- 
mitted to  control  the  expenditure  of  the  appropriation  entirely  by 
their  own  judgment.  They  are  restricted  to  two  provisions,  the  wis- 
dom of  which  they  do  not  at  all  criticise,  but  which  should  always  be 
kept  in  mind  in  considering  the  results  of  their  labors.  The  first  of 
these  is  that  "  all  constructions  of  State  roads  shall  be  fairly  appor- 
tioned among  the  different  counties,"  and  in  this  they  have  been 
guided  in  the  main  by  the  relative  miles  of  roadway  existing  in  the 
several  counties.  The  second  is  the  restriction  growing  out  of  the 
use  of  the  petition.  It  was  obviously  the  intention  of  the  Legislature 
to  limit  the  initiative  of  the  Highway  Commission  in  planning  for  the 
location  of  State  ways.  As  is  well  known,  the  commission  cannot  of 
its  own  motion  accept  or  reject  any  route ;  it  has  to  await  the  peti- 
tions of  the  municipalities  or  the  county  commissioners.  The  only 
manner  in  which  it  can  effect  any  satisfactory  grouping  of  these 
petitions,  so  that  continuous  routes  may  come  from  the  constructive 
work,  is  by  rejecting  the  petitions  which  may  come  to  it,  or  by 
counselling  with  the  authorities  having  the  right  to  petition  in  ad- 
vance of  their  formal  requests. 
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In  order  to  keep  the  State  roads  from  having  a  total  lack  of  ulti- 
mate purpose  in  their  relations  to  each  other  in  the  distribution  of 
the  Commonwealth,  the  commission  has  been  compelled  gradually, 
though  not  formally,  to  come  to  a  state  of  mind  as  regards  the  selec- 
tion of  roads  which  are  to  be  taken.  In  part  this  rather  undetermined 
project  is  indicated  by  the  distribution  of  the  routes  which  have  been 
accepted,  as  is  shown  on  the  accompanying  map.*  In  part,  though 
less  distinctly,  it  is  indicated  by  the  direction  of  the  petitions,  the 
greater  part  of  which  have  been  submitted  after  more  or  less  con- 
ference with  the  commission. 

It  appears  to  your  commission  that  the  time  has  now  come  when 
some  statement,  still  necessarily  tentative,  shall  be  made  which  will 
set  forth  in  a  general  way  the  views  of  the  commission  as  to  the 
policy  to  be  followed  by  the  Commonwealth  in  the  construction  of 
State  roads.  This  statement  is  submitted  in  no  sense  as  a  hard-and- 
fast  plan,  but  in  order  to  set  forth  the  direction  in  which  the  work  of 
the  commission  is  inevitably  drifting  ;  and  we  should  hope  that  this 
statement  may  provoke  criticism,  and,  if  need  be,  modification  of  the 
action. 

It  seems,  in  the  first  place,  clear  that  the  most  important  of  the 
many  needs  which  are  to  be  met  by  the  construction  of  State  roads  is 
that  which  relates  to  the  connection  of  centres  of  business  in  the 
Commonwealth  with  each  other,  in  so  far  as  the  business  relations 
demand  this  connection.  Thus,  where  two  towns  have  a  large  ex- 
change of  relations,  the  way  lying  through  other  towns  which  profit 
little  by  the  traflSc,  there  is  good  reason  why  the  State  should  take 
charge  of  the  main  connecting  way. 

Closely  related  to  this  is  the  case  of  a  considerable  number  of 
smaller,  less  populous  towns,  surrounding  a  large  city  or  centre  of 
dense  population,  with  which  they  have  intimate  business  relations. 
It  furnishes  the  market  for  their  products,  and  the  profit  to  the  pro- 
ducer as  well  as  the  cost  to  the  consumers  is  largely  determined  by 
the  cost  of  local  transportation.  Even  where  facilities  for  transpor- 
tation by  rail  exist,  there  is  still  much  use  of  the  public  highway 
whenever  it  is  in  reasonably  good  condition.  It  is  in  evidence  before 
the  commission  that  many  articles  of  produce,  especially  perishable 
and  delicate  fruits,  are  preferably  sent  many  miles  to  the  city  markets 
in  farm  wagons,  where  shipping  by  rail  would  be  both  quicker  and 
cheaper,  on  account  of  the  better  condition  in  which  they  may  be 
delivered. 

In  making  its  selections  among  numerous  petitions,  the  commission 
has  endeavored  to  keep  in  mind  the  great  advantages  arising  from 
easy  connections  between  large  centres  of  population  and  the  sur- 


*  See  end  of  report. 
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rounding  agricultural  areas ;  for  in  so  doing  the  demands  of  both 
urban  and  suburban  populations  are  recognized,  and  their  mutual 
interests  promoted. 

Another  class  of  cases  arises,  in  which  one  or  more  towns  lie  remote 
from  the  rail  or  water  ways,  losing  opportunities  of  advancement  on 
account  of  this  hindrance.  These  conditions  are  in  some  cases  so 
grave  that  the  average  cost  during  the  year  of  transporting  a  ton  of 
freight  from  a  village  otherwise  well  placed  for  manufacturing  to  the 
business  centres  of  the  Commonwealth  is  greater  than  would  be  in- 
curred in  transporting  the  same  burden  from  the  central  portion  of  the 
Mississippi  valley  to  the  city  of  Boston.  In  these  cases,  also,  the 
commission  feels  impelled  to  better  the  traffic  conditions  by  improv- 
ing the  way. 

In  yet  other  but  not  numerous  cases,  portions  of  the  State  ad- 
jacent to  this  Commonwealth  have  their  natural  business  centres  in 
some  of  our  cities  or  towns,  but  the  people  thus  residing  beyond  the 
bounds  of  the  Commonwealth  are  deterred  from  seeking  access  to  its 
markets  by  the  difficulties  of  the  way.  In  such  instances  it  seems 
desirable  that  good  roads  should  be  provided  to  the  bounds  of  the 
Commonwealth. 

The  conditions  above  mentioned  may  be  regarded  as  of  a  local 
character.  There  remains  yet  another  of  such  interests  of  a  general 
nature  to  be  provided  for.  These  will  be  met  by  so  grouping  the 
State  roads  that  they  will  in  the  end  afford  continuous  routes  through 
the  Commonwealth,  which  may  serve  the  interests  of  pleasure  travel 
or  the  occasional  distant  carriage  which  would  be  done  by  ordinary 
wagons  where  the  roads  were  good.  These  extended  ways,  including 
in  general  those  which  relate  to  driving  for  a  distance  of  more  than 
fifteen  miles,  are  of  greater  importance  to  the  interests  of  the  Com- 
monwealth than  might  at  first  sight  appear.  A  considerable  part  of 
the  present  and  much  of  the  prospective  value  of  real  estate  in  the 
Commonwealth,  as  well  as  the  traffic  which  takes  place  therein,  is  due 
to  the  incoming  of  people  from  the  central  and  western  parts  of  -  the 
country,  who  seek  summer  residences  and  family  homes  in  the  very 
attractive  rural  districts  of  the  State.  People  who  thus  resort  to  the 
Commonwealth  for  recreation  desire  opportunities  for  driving  such  as 
would  be  afforded  by  a  well-regulated  system  of  State  ways,  which 
would  be  laid  out  and  beautified  with  some  reference  to  the  natural 
and  historic  interests  of  the  country.  It  is  hardly  necessary  to  say 
that  the  use  of  the  bicycle  for  pleasure  travel  would  also  be  thus 
accommodated. 

Although  the  commissioners  do  not  propose  to  build  roads  which 
relate  only  or  even  mainly  to  pleasure  travel,  they  feel  that  the  ser- 
vice which  can  be  done  by  a  system  which  relates  to  such  travel  is  so 
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great  and  of  such  economic  importance  to  the  Commonwealth  that  it 
should  always  be  kept  in  mind. 

An  examination  of  the  map  referred  to  above  will  reveal  in  some 
degree  the  groupings  of  highways  up  to  this  time,  as  indicated  by 
petitions  and  by  acceptance.  A  few  rather  long,  continuous  lines  of 
State  highway  are  apparently  demanded  at  the  present  time,  and  their 
construction  ought  to  be  kept  in  view  in  the  acceptance  of  petitions  ; 
but  the  commission  must  not  allow  itself  to  be  too  much  influenced 
by  an  adjustment  of  petitions,  which  often  stand  only  for  local  in- 
terest and  activity.  While  there  is  often  good  reason  for  accepting 
one  highway  on  account  of  local  conditions,  although  it  may  not  forna 
a  part  of  any  general  scheme,  and  another  because  it  does  fit  into 
such  a  scheme,  although  of  less  local  value  than  another  which  may 
be  near  by,  there  is  often  equally  good  reason  for  postponing  action 
on  a  third  because  it  is  relatively  of  less  immediate  importance  than 
either  of  the  others. 

The  commissioners  are  of  the  opinion  that  nearly  every  mile  of 
road  thus  far  petitioned  for  should  some  time  be  built  as  a  State  high- 
way ;  but  it  is  clear  that,  as  only  a  comparatively  small  number  of 
miles  can  be  completed  annually,  some  selection  must  be  made. 

In  choosing  which  shall  be  undertaken  first,  the  commissioners 
must  be  governed  by  considerations  of  the  broadest  character,  many 
of  which  will  not  be  evident  to  those  who  necessarily  think  most  of 
local  interests.  The  order  of  presentation  of  petitions  can  have  no 
influence,  nor  should  it  be  inferred  that,  because  a  petition  is  not 
granted  this  year,  it  may  not  be  next,  or  the  year  after.  Outside  of 
the  limitations  put  upon  them  by  the  statute,  the  commissioners  are 
bound  to  exercise  their  best  judgment  in  all  cases ;  and,  while  they 
are  likely  to  be  far  from  infallible,  and  welcome  fair  criticism,  all  who 
are  unselfishly  interested  in  the  extension  of  this  important  system  of 
State  highway  construction  are  likely  to  accept  the  judgment  as  the 
result  of  a  comprehensive  knowledge  of  the  whole  situation,  growing 
out  of  the  necessary  consideration  of  the  scheme  as  a  whole. 
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Letter  to  the  Governor  and  Council  concerning 
THE  "Worcester  County  Allotments. 

Boston,  June  1,  1897. 
To  His  Excellency  Roger  Wolcott,  Governor  of  Massachusetts. 

Sir  :  —  The  Massachusetts  Highwa}^  Commission  begs  to  acknowl- 
edge the  receipt  of  a  letter  from  the  Executive  clerk,  dated  Thursday, 
May  27,  informing  the  commission  that  its  request  for  permission  to 
construct  more  than  ten  miles  of  State  road  in  Worcester  County 
during  the  current  year,  made  in  accordance  with  the  provisions  of 
section  4,  chapter  497,  Acts  of  1894,  was  not  granted. 

The  effect  of  this  decision  is  so  far-reaching,  necessitating,  as  it 
does,  a  radical  departure  from  the  principles  upon  which  the  con- 
struction of  State  roads  has  been  from  the  beginning  of  the  work 
fairly  apportioned  among  the  several  counties  of  the  State,  which 
principles  were  determined  upon  by  the  commissioners  after  a  careful 
study  of  all  possible  methods  of  distribution,  that  we  are  compelled 
to  believe  that  in  the  oral  explanation  of  our  request  before  the 
finance  committee  of  the  council,  we  failed  to  make  a  clear  presenta- 
tion of  the  reasons  for  making  it. 

We  desire,  therefore,  to  ask  the  attention  of  Your  Excellency  and 
the  council  to  a  statement  of  these  reasons,  and  we  respectfully  re- 
quest a  reconsideration  of  the  decision  which  has  been  communicated 
to  us. 

That  part  of  the  statute  referring  to  the  question  of  the  distribu- 
tion of  State  highways  is  as  follows  :  — 

"  All  construction  of  State  roads  shall  be  fairly  apportioned  by 
said  commission  among  the  different  counties,  and  not  more  than  ten 
miles  of  State  road  shall  be  constructed  in  any  one  county  in  any 
one  year  on  petition  as  aforesaid  without  the  previous  approval 
thereof,  in  writing,  by  the  governor  and  council."  (Section  4, 
chapter  497,  Acts  of  1894.) 

It  will  be  noted  that  the  meaning  of  the  phrase  "  fairly  appor- 
tioned" is  nowhere  defined  in  the  statute,  and  that  it  therefore 
devolves  upon  the  Highway  Commission  to  determine  what  shall  con- 
stitute a  fair  apportionment.  A  single  limitation,  however,  is  placed 
upon  the  commission,  in  the  provision  that  more  than  ten  miles  of 
State  road  shall  not  be  constructed  in  any  one  county  in  any  one 
year  without  previous  consent  of  the  governor  and  council. 
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We  will  first  consider  the  interpretation  of  the  words  "  fairly  ap- 
portioned," as  accepted  by  the  commission. 

A  distribution  among  the  several  counties  of  the  fund  appropriated 
by  the  Legislature  might  be  made  upon  any  one  of  a  number  of  con- 
siderations, the  principal  of  which  are  the  following  :  — 

Assessed  valuation. 

Population . 

Miles  of  existing  road  per  1,000  of  population. 

Population  per  mile  of  existing  road. 

Area. 

Miles  of  existing  road. 

All  of  these  were  considered  by  the  commission  at  the  beginning 
of  its  work,  and  in  their  report  for  the  year  1893  will  be  found  tables 
showing  statistics  relative  to  the  above,  by  which  their  value  as  a  co- 
efficient of  distribution  may  be  readily  determined. 

If,  for  example,  the  principle  of  assessed  valuation  be  applied,  it 
will  be  found  that  Suffolk  County,  in  which  there  are  but  53  miles  of 
highway  aside  from  city  streets,  and  only  533  miles  in  all  (about  2.5 
per  cent,  of  the  whole) ,  would  necessarily  receive  nearly  40  per  cent, 
of  the  appropriation ;  and,  had  this  been  allowed  from  the  start, 
every  mile  of  her  roads  would  now  be  built  and  accepted  as  State 
highways,  while  such  counties  as  Franklin  and  Hampshire  would 
have  had  at  the  end  of  three  years,  a  trifle  over  1  mile  each,  with 
about  1,000  feet  in  Dukes  and  Nantucket.  Surely  such  a  distribu- 
tion could  hardly  have  been  approved  by  any  considerable  number  of 
people. 

If  population  be  accepted  as  a  basis  of  apportionment,  it  will  at 
once  be  seen  that  it  is  not  much  more  nearly  just  than  that  of  assessed 
valuation.  Density  of  population  and  concentration  of  wealth  will 
be  found,  in  general,  in  the  same  areas,  and  neither  has  any  logical 
or  constant  relation  to  the  extent  and  cost  of  a  system  of  public 
highways. 

The  number  of  existing  miles  of  road  per  1,000  of  population  has 
been  suggested  as  a  rational  basis  of  distribution,  on  the  principle 
that  it  may  be  an  index  of  the  extent  to  which  highways  are  a 
necessity  to  the  people.  According  to  this  rule,  by  far  the  larger 
share  of  the  money  appropriated  would  be  expended  in  Dukes  County, 
Franklin,  Barnstable  and  Nantucket  following  closely.  To  Essex 
County  would  be  allotted  for  the  current  year  $10,600,  instead  of 
$46,500,  as  has  been  done  under  the  system  in  use  ;  and  for  Middle- 
sex County  there  would  be  $13,000,  as  against  $74,350. 

Even  more  absurd  would  be  the  inverse  of  this  proposition,  which 
has  also  been  suggested,  viz.,  a  division  in  proportion  to  the  popula- 
tion per  mile  of  existing  roadway.    Nantucket,  with  only  114  miles 
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of  roadway  in  all,  would  have  a  larger  amount  than  Barnstable,  with 
about  1,000  miles,  or  Franklin,  with  nearly  1,500  miles;  while  to 
Suffolk  County,  with  only  53  miles  of  road  outside  of  city  streets, 
would  be  allotted  about  sixteen  times  as  much  as  to  Worcester 
County,  with  nearly  3,800  miles  of  public  roads. 

A  distribution  in  proportion  to  area  alone,  while  unquestionably 
more  nearly  just  than  any  of  the  methods  already  considered,  would 
still  be  decidedly  wrong  in  some  cases,  extent  of  territory  being,  as  a 
matter  of  fact,  not  simply  or  directly  related  to  the  necessity  for 
highways  or  the  cost  of  their  construction  or  maintenance. 

There  remains  the  basis  of  distribution  which  the  commission 
adopted  in  the  beginning,  and  under  which  its  work  has  thus  far  pro- 
ceeded, in  a  manner  apparently  satisfactory  to  all  most  deeply  con- 
cerned in  the  matter.  It  consists  in  distributing  the  sum  to  be 
applied  to  road  construction  among  the  several  counties  in  proportion 
to  the  number  of  miles  of  roadway  already  existing  and  maintained 
in  these  counties,  not  including  city  streets.  Having  shown  that  the 
application  of  any  other  of  the  several  suggested  and  available  prin- 
ciples would  result  in  what  we  believe  all  would  consider  an  unreason- 
able and  unfair  apportionment,  it  may  be  well  to  give  one  or  two 
reasons  why  the  commission  believes  that  the  rule  under  which  it  is 
working  is  fair  and  just,  at  least  much  more  nearly  so  than  any  other 
has  yet  presented  itself. 

In  the  first  place,  it  must  not  be  forgotten  that  the  appropriations 
which  the  commission  expends  are  distinctly  ''State  road"  appro- 
priations. The  titles  of  the  several  acts  under  which  the  work  is 
being  done  are  instructive,  as  showing  what  the  original  intent  of 
these  acts  was. 

The  first  was  to  "  establish  a  commission  to  improve  the  highways 
of  the  Commonwealth."  Other  titles  contain  the  following:  "To 
improve  the  public  roads  ;"  "  the  construction  of  State  highways  ;  " 
*'  the  construction  of  macadamized  roads  in  towns  ;  "  "  aiding  towns 
in  the  construction  and  maintenance  of  better  roads,"  etc.  These 
are  cited  as  showing  the  evident  purpose  of  the  Legislature  to  im- 
prove and  better  the  condition  of  the  highways  of  the  entire  Common- 
wealth, and  not  especially  of  any  particular  part  of  it. 

It  could  hardly  be  expected  that  all  of  the  existing  roadways  would 
be  taken  over  by  the  State,  improved  and  maintained,  but  that  such 
a  selection  should  be  made  as  in  the  judgment  of  the  local  authorities 
and  the  Highway  Commission  (for  the  law  provides  that  both  shall 
share  in  this  selection)  is  justified  by  the  necessities  of  the  people, 
both  generally  and  locally.  If  all  State  roads  were  to  be  newly  laid 
out  and  built,  it  would  require  a  most  elaborate  investigation  and 
great  judgment  on  the  part  of  the  commission  to  determine,  even 
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with  only  a  fair  degree  of  approximation,  where  they  should  be 
located,  that  they  might  be  of  the  greatest  benefit  to  the  greatest 
number.  Fortunately,  a  much  more  certain  process  has  been  going 
on  for  about  two  hundred  years, — the  natural  evolution  of  lines  of 
travel  and  transportation,  —  and  it  may  be  confidently  assumed  to- 
day that  where  roads  exist  there  are  good  reasons  for  their  existence. 
In  short,  it  seems  to  the  commission  that  the  surest  evidence  of  a 
demand  for  public  highways  is  their  existence,  and  that  their  improve- 
ment and  more  perfect  maintenance  may  wisely  be  made  proportionate 
thereto.  "  To  improve  the  public  roads,"  we  must  go  where  these 
roads  are.  When  the  Commonwealth  or  the  national  government 
appropriates  a  sum  for  the  improvement  of  harbors,  it  naturally 
assumes  that  the  money  will  be  spent  in  that  part  of  the  State  where 
harbors  exist ;  and,  in  the  just  distribution  of  such  a  fund  along  the 
coast,  regard  would  be  had  to  the  number  of  these  harbors  and  their 
Importance,  as  shown  by  their  use,  and  not  to  the  area  of  the  counties 
in  which  they  happened  to  be,  or  to  other  less  directly  related  facts. 

For  these  reasons,  the  commission  agreed  that  the  money  for  the 
construction  of  State  roads  would  be  "  fairly  apportioned"  by  divid- 
ing it  in  proportion  to  the  amount  of  existing  roadway.  It  further 
agreed  that  in  determining  county  shares  by  this  rule  city  streets 
should  be  omitted.  The  reasons  for  omitting  city  streets  seemed  ob- 
vious, being  largely  on  account  of  the  facts  that  city  streets  are  for 
the  most  part  already  well  paved  ;  that  they  exist  where  the  assessed 
valuation  per  mile  of  highway  is  greater,  assistance  from  the  State 
being,  therefore,  less  needed ;  and  especially  that  difficulties  of  ad- 
ministration would  be  almost  certain  to  arise  out  of  the  mixed  juris- 
diction which  would  necessarily  exist  if  city  streets  were  to  be  taken 
as  State  roads.  It  ought  to  be  said,  however,  that,  if  city  streets 
were  included  in  the  calculation,  the  resulting  apportionment  would 
not  differ  materially  from  that  now  adopted. 

Having  established,  as  we  believe,  the  correctness  of  the  method 
of  allotment  which  has  been  followed  from  the  beginning,  we  desire 
to  remark  upon  the  limitation  or  restriction  placed  upon  the  commis- 
sion by  the  clause  of  the  statute  which  forbids  the  construction  of 
more  than  ten  miles  of  State  road  in  one  county  in  one  year  without 
permission  from  the  governor  and  council. 

In  considering  this  provision  of  the  act,  it  is  of  the  utmost  im- 
portance to  bear  in  mind  the  fact  that  when  it  was  adopted  the  appro- 
priation for  the  entire  cost  of  road  construction,  office  and  engineering 
expenses,  for  one  year,  was  only  $300,000.  Furthermore,  it  may  be 
fairly  assumed  that  the  object  of  the  restriction  was  to  prevent  the 
commission  from  going  beyond  what  might  be  considered  a  "  fair 
apportionment "  to  any  one  county,  without  the  consent  of  the  gov- 
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ernor  and  council.  It  was  very  well  understood,  at  the  time  of  the 
passage  of  the  act,  that  under  the  system  of  apportionment  adopted 
by  the  commission  it  would  be  impossible  to  construct  as  much  as  ten 
miles  of  roadway  in  one  county  in  one  year ;  but,  as  it  was  thought 
that  conditions  might  possibly  arise  under  which  an  excessive  ex- 
penditure over  and  above  what  the  mileage  system  of  apportionment 
would  permit  might  appear  to  be  necessary  or  very  desirable  in  the 
interests  of  economy,  a  permissive  clause  for  doing  this  under  ap- 
proval of  the  governor  and  council  was  inserted  in  the  act.  Thus  it 
appears  very  evident  that  this  clause  was  not  intended  to  interfere 
with  the  distribution  of  road  construction  under  the  system  adopted 
by  the  commission,  but,  on  the  contrary,  it  was  so  drawn  as  to  allow 
an  expenditure  in  certain  cases  beyond  what  that  system  provided  as 
a  "  fair  apportionment."  At  that  time  no  one  foresaw  that  the  annual 
appropriation  would  be  more  than  doubled  within  three  years.  With 
the  largely  increased  appropriation,  together  with  the  lessening  cost 
of  construction  due  to  experience  and  better  organization,  a  fair  ap- 
portionment of  construction  compels  the  commission  to  build  more 
than  ten  miles  of  road  in  one  county  in  one  year.  If  the  limit  beyond 
which  it  could  not  go  without  the  permission  of  the  governor  and 
council  was  increased  in  proportion  to  the  increase  of  the  appropria- 
tion, as  would  be  obviously  just,  it  could  not  have  been  reached,  and 
no  such  permission  would  have  been  required.  That  it  was  not  in- 
tended to  limit  construction  to  ten  miles  of  road  in  any  one  county  in 
any  one  year  under  a  $300,000  appropriation  is  shown  by  the  very 
paragraph  under  discussion  ;  for  it  provides  a  way  for  the  construc- 
tion of  any  number  of  miles  in  excess  of  ten,  if  the  reasons  for  so 
doing  are  satisfactory  to  the  governor  and  council.  It  is  difficult  to 
see,  therefore,  why,  under  a  8600,000  or  $800,000  appropriation,  an 
apportionment  which  still  falls  short  of  being  "  fair  "  according  to 
the  system  always  in  use  should  be  disapproved  because  it  applies  a 
construction  somewhat  in  excess  of  ten  miles.  In  other  words,  a 
provision  of  the  statute  which  was  made,  under  a  $300,000  appro- 
priation, for  the  purpose  of  allowing,  under  certain  conditions,  an 
apportionment  to  a  single  county  in  excess  of  what  was  "fair"  ac- 
cording to  a  general  rule,  becomes  under  a  $600,000  appropriation  a 
restriction  upon  the  commission  which  prevents  it  from  making  a 
"  fair"  apportionment,  which  by  the  same  statute  it  is  required  to  do. 
The  facts  regarding  Worcester  County  are  as  follows  :  — 
Being  by  far  the  largest  county  in  the  Commonwealth,  and  by  far 
the  most  important  in  agricultural  industries,  it  has  much  the  largest 
mileage  of  existing  highways,  its  territory  including  22  per  cent,  of 
the  whole  mileage  of  the  State,  excluding  city  streets. 
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By  the  rule  of  the  commission  it  is  entitled,  therefore,  to  22  per 
cent,  of  the  sum  available  for  road  construction.  From  the  beginning 
of  road  construction  under  the  act  of  1894  it  has  not  been  possible 
strictly  to  apply  the  road  mileage  system  of  apportionment,  owing  to 
a  lack  of  acceptable  petitions  from  some  of  the  counties  in  the  earlier 
years,  the  method  of  petitioning  not  being  everywhere  understood. 
This  has  resulted  in  a  necessary  under-allotment  in  some  counties  and 
an  over-allotment  in  others.  The  allotments  to  Worcester  County 
have  always  been  somewhat  short  of  the  amount  to  which  it  is 
entitled.  With  an  ample  supply  of  petitions,  the  commission  has 
endeavored  to  partially  correct  in  the  apportionment  for  this  year 
the  excesses  and  deficiencies  of  past  allotments ;  but  in  the  case  of 
Worcester  County,  even  if  we  are  allowed  to  expend  the  amount 
which  has  been  apportioned  to  that  county,  it  will  still  be  about 
$56,000  short  of  what  it  is  justly  entitled  to. 

In  our  request  to  be  allowed  to  build  more  than  ten  miles  of  road 
this  year  in  Worcester  County  we  are  seeking  for  no  special  favor  or 
consideration  for  that  county,  but  only  for  permission  to  "  fairly  ap- 
portion "  the  construction  of  State  roads,  as  is  required  by  the  statute. 
We  have  already  shown  that  the  necessity  for  such  a  request  grows 
out  of  the  fact  alone  that  a  limitation  which  was  entirely  proper  under 
a  small  appropriation  will,  unless  it  is  removed  by  permission  of 
Your  Excellency  and  the  council,  actually  prevent  a  just  and  fair 
apportionment  when  the  sum  of  money  available  is  two  or  three  times 
as  large.  Under  such  a  ruling  the  disproportion  of  allotments  will 
continually  grow  larger  and  larger,  and  the  injustice  to  large  counties 
continually  greater  and  greater. 

Believing  that  this  is  a  condition  neither  implied  by  the  letter  of 
the  law  nor  in  harmony  with  its  spirit,  and  being  charged  with  the 
great  responsibility  of  making,  as  far  as  we  may  be  able,  a  fair  ap- 
portionment of  the  money  appropriated  by  the  Legislature,  we  have 
ventured  to  present  our  views  at  some  length,  as  explanatory  of  a 
respectful  request  for  a  reconsideration  of  the  question  by  your 
honorable  body. 

Yours  respectfully, 

T.  C.  MENDENHALL, 

N.  S.  SHALER, 

W.  E.  McCLINTOCK, 

Massachusetts  Highway  Commission. 
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Appendix  G. 

Showing  the  Acts  and  Resolves  under 
WHICH  THE  Work  of  the  Commission 
IS  carhied  on. 

[Acts  of  189'3,  Chapter  476.] 

An  Act  to  provide  for  the  appointment  of  a  high- 
way COMMISSION  TO  IMPROVE  THE  PUBLIC  ROADS  AND 
TO  DEFINE  ITS  POWERS  AND  DUTIES. 

Be  it  enacted,  etc.,  as  folloivs  : 

Section  1 .    The  ooyernor,  with  the  advice  and  consent  Massachusetts 

Highway  Com- 

of  the  council,  shall,  within  thirty  days  after  the  passage  mission,  ap- 

.  "  pointment,  term 

of  this  act,  appoint  three  competent  persons,  to  serve  as  of  office,  com- 
the  Massachusetts  Highway  Commission.    Their  terms  ®  ^' 

of  office  shall  be  so  arranged  and  designated  at  the  time 
of  their  appointment  that  the  term  of  one  member  shall 
expire  in  three  years,  one  in  two  years  and  one  in  one 
year.  The  full  term  of  office  thereafter  sliall  be  for  three 
years,  and  all  vacancies  occurring  shall  be  filled  by  the 
governor,  with  the  advice  and  consent  of  the  council. 
The  members  of  said  board  may  be  removed  by  the 
governor,  with  the  advice  and  consent  of  the  council,  for 
such  cause  as  he  shall  deem  sufficient  and  shall  express 
in  the  order  of  removal.  They  shall  each  receive  in  full 
compensation  for  their  services  an  annual  salary  of  two 
thousand  dollars,  paj^able  in  equal  monthly  instalments, 
and  also  their  travelling  expenses.  They  may  expend 
annually  for  clerk  hire,  engineers  and  for  defraying  ex- 
penses incidental  to  and  necessary  for  the  performance 
of  their  duties,  exclusive  of  office  rent,  the  sum  of  two 
thousand  dollars.  They  shall  be  provided  with  an  office 
in  the  state  house  or  some  other  suitable  place  in  the 
city  of  Boston,  in  which  the  records  of  their  office  shall 
be  kept.  They  may  establish  rules  and  regulations  for 
the  conduct  of  business  and  for  carrying  out  the  provi- 
sions of  this  act. 
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JtatSfmake  SECTION  2.  They  shall  from  time  to  time  compile 
advise  offices'  statistics  relating  to  the  public  roads  of  cities,  towus  and 
vrev^remapB,  counties,  and  make  such  investigations  relating  thereto 
as  they  shall  deem  expedient.  They  may  be  consulted 
at  all  reasonable  times,  without  charge,  by  officers  of 
counties,  cities  or  towns  having  the  care  of  and  authority 
over  public  roads,  and  shall  without  charge  advise  them 
relative  to  the  construction,  repair,  alteration  or  mainten- 
ance of  the  same ;  but  advice  given  by  them  to  any  such 
officers  shall  not  impair  the  legal  duties  and  obligations 
of  any  county,  city  or  town.  They  shall  prepare  a  map 
or  maps  of  the  Commonwealth  on  which  shall  be  shown 
county,  city  and  town  boundaries  and  also  the  public 
roads,  particularly  the  state  highways,  giving,  when 
practicable,  the  names  of  the  same.  They  shall  collect 
and  collate  information  concerning  the  geological  forma- 
tion of  this  Commonwealth,  so  far  as  it  relates  to  the 
material  suitable  and  proper  for  road  building,  and  shall, 
so  far  as  practicable,  designate  on  said  map  or  maps  the 
location  of  such  material.  Such  map  or  maps  shall  at  all 
reasonable  times  be  open  for  the  inspection  of  officers  of 
counties,  cities  and  towns  having  the  care  of  and  author- 
Massachusetts    ity  over  public  roads.    They  shall  each  year  hold  at  least 

Highway  Com-       J  i  j  J 

mission  to  hold  one  Dublic  meeting  in  each  county  for  the  open  discus- 

public  meetings.  ^  ^  t  n      t  . 

sion  of  questions  relatnig  to  the  public  roads,  due  notice 
of  which  shall  be  given  in  the  press  or  otherwise. 

Annual  report,  SECTION  3.  They  shall  make  an  annual  report  to  the 
legislature  of  their  doings  and  the  expenditures  of  their 
office,  together  with  such  statements,  facts  and  explana- 
tions bearing  upon  the  construction  and  maintenance  of 
public  roads,  and  such  suggestions  and  recommendations 
as  to  the  general  policy  of  the  Commonwealth  in  respect 
to  the  same  as  may  seem  to  them  appropriate.  Their 
report  shall  be  transmitted  to  the  secretary  of  the  Com- 
monwealth on  or  before  the  first  Wednesday  in  January 
of  each  year,  to  be  laid  before  the  legislature.  All  maps, 
plans  and  statistics  collected  and  compiled  under  their 
direction  shall  be  preserved  in  their  office. 

Officers  to  fur-      SECTION  4.    Couuty  commissioncrs  and  city  and  town 

nieh  commis- 

ejon  T^ith  infor-  officers  having  the  care  of  and  authority  over  public  roads 
and  bridges  throughout  the  Commonwealth  shall,  on  re- 
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quest,  furnish  the  commissioners  any  information  required 
by  them  concerning  the  roads  and  bridges  within  their 
jurisdiction. 

Section  5.  For  the  purpose  of  carrying  out  the  pro-  Expenditure, 
visions  of  this  act  said  commission  may  expend  such  sums 
for  necessary  assistants,  the  procuring  of  necessary  sup- 
plies, instruments,  material,  machinery  and  other  prop- 
erty, and  for  the  construction  and  maintenance  of  state 
highways,  as  shall  from  time  to  time  be  appropriated  by 
the  legislature  ;  and  they  shall  in  their  annual  report  state 
what  sums  they  deem  necessary  for  the  year  commencing 
with  the  first  day  of  March  following. 

Section  6.    Whenever  the  county  commissioners  of  a  state  highway, 

.  proceedings 

countv  adiudoe  that  the  common  necessity  and  conven-  upon  petition 

11-  county  com- 

ience  require  that  the  Commonwealth  acquire  as  a  state  missioners. 
highway  a  new  or  an  existing  road  in  that  county,  they 
may  apply  by  petition  in  writing  to  the  Massachusetts 
highway  commission,  stating  the  road  they  recommend, 
and  setting  forth  a  detailed  description  of  said  road  by 
metes  and  bounds,  together  with  a  plan  and  profile  of  the 
same.  Said  commission  shall  consider  such  petition,  and 
if  they  adjudge  that  it  ought  to  be  allowed,  they  shall  in 
writing  so  notify  said  county  commissioners.  It  shall 
then  become  the  duty  of  said  county  commissioners  to 
cause  said  road  to  be  surveyed  and  laid  out  in  the  manner 
provided  for  the  laying  out  and  alteration  of  highways, 
the  entire  expense  thereof  to  be  borne  and  paid  by  said 
county.  Said  county  commissioners  shall  preserve  a  copy 
of  such  petition,  plans  and  profiles  with  their  records  for 
public  inspection.  When  said  commission  shall  be  sat- 
isfied that  said  county  commissioners  have  properly  sur- 
veyed and  laid  out  said  road,  and  set  in  place  suitable 
monuments,  and  have  furnished  said  commission  with 
plans  and  profiles,  on  which  shall  be  shown  such  monu- 
ments and  established  grades,  in  accordance  with  the 
rules  and  regulations  of  said  commission,  said  commis- 
sion may  approve  the  same,  and  so  notify  in  writing  said 
county  commissioners.  Said  commission  shall  then  pre- 
sent a  certified  copy  of  said  petition,  on  which  their  ap- 
proval shall  be  indicated,  together  with  their  estimates 
for  constructing  said  road  and  the  estimated  annual  cost 
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for  maintaining  the  same,  to  the  secretary  of  the  Common- 
wealth, who  shall  at  once  lay  the  same  before  the  legislat- 
ure, if  it  is  in  session,  otherwise  on  the  second  Wednesday 
of  January  following.  If  the  legislature  makes  appro- 
priation for  constructing  said  road,  said  commission  shall 
cause  said  road  to  be  constructed  in  accordance  with  this 
act,  and  when  completed  and  approved  by  them  said  road 
shall  become  a  state  highway,  and  thereafter  be  main- 
tained by  the  Commonwealth  under  the  supervision  of 
said  commission. 

pJfceSifn^^^ '  Section  7.  Two  or  more  cities  or  towns  may  petition 
two°or  rnore°  the  Said  commissiou  representing  that,  in  their  opinion, 
Repealed ^SI'  common  necessity  and  convenience  require  that  the 
Commonwealth  should  acquire  as  a  state  highway  a  new 
or  an  existing  road  leading  from  one  city  or  town  to  an- 
other, which  petition  shall  be  accompanied  by  a  detailed 
description  of  such  road  by  metes  and  bounds,  and  also 
a  plan  and  profile  of  the  same.  If  said  commission  ad- 
judge that  the  common  necessity  and  convenience  require 
such  road  to  be  laid  out  and  acquired  as  a  state  highway, 
they  shall  cause  a  copy  of  said  petition,  on  which  shall 
be  their  finding,  to  be  given  to  the  county  commissioners 
of  the  county  in  which  said  road  or  any  portion  of  it  lies. 
It  shall  then  become  the  duty  of  the  county  commis- 
sioners, at  the  expense  of  the  county,  to  cause  said  road 
to  be  surveyed  and  laid  out,  and  to  set  in  place  suitable 
monuments  and  to  cause  a  detailed  description  by  metes 
and  bounds,  plans  and  profiles  to  be  made,  on  which  shall 
be  shown  said  monuments  and  established  grades,  and  to 
give  the  same  to  said  commission ;  but  said  county  com- 
missioners shall  have  the  right  to  change  the  line  of  said 
road,  provided  the  termini  are  substantially  the  same. 
Said  county  commissioners  shall  preserve  said  petition 
and  a  copy  of  the  plans  and  profiles,  with  their  records, 
for  public  inspection.  When  said  commission  shall  be 
satisfied  that  the  county  commissioners  have  properly 
surveyed  and  laid  out  said  road  and  set  in  place  suitable 
monuments,  and  have  furnished  them  with  plans  and 
profiles  on  which  shall  be  shown  said  monuments  and 
established  grades,  in  accordance  with  the  rules  and  reg- 
ulations of  said  commission,  they  shall  then  proceed  in 
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the  same  manner  as  provided  in  section  six  of  this  act ; 
and  when  said  road  is  completed  and  approved  by  said 
commission  it  shall  become  a  state  highway,  and  there- 
after be  maintained  by  the  Commonwealth  under  the 
supervision  of  said  commission. 

Section  8.    In  all  cases  where  a  highway  is  to  be  con-  Grading,  con- 

11  .    •     struction  of  cul- 

structed  at  the  expense  of  the  Commonwealth  as  a  state  verts,  bridges, 

-1  1  •   1  etc.,  to  be  paid 

higliAvay,  all  the  gradnig  necessary  to  make  said  nignway  for  by  county, 
of  the  established  grade,  and  the  construction  of  culverts  ^^^p^^^^^' 
and  bridges,  shall  be  paid  for  by  the  county  or  counties, 
respectively,  in  which  said  highway  or  any  portion  of  it 
lies,  and  the  work  must  be  done  to  the  satisfaction  of  said 
commission.    No  action  bv  a  person  claimino-  damage  for  Action  for 

^      ^  o  o  damages. 

the  taking  of  land  or  change  of  grade,  under  the  provi- 
sions of  this  act,  shall  be  commenced  against  a  county 
until  said  commission  has  taken  possession  for  the  purpose 
of  constructing  such  state  highway. 

Section  9.    When  appropriation  has  been  made  by  Proceedings 

whenappropria- 

the  legislature  for  the  construction  of  a  state  highway,  tion  is  made  for 
said  commission  shall  at  once  cause  plans  and  specifica-  Repealed,  i894. 
tions  to  be  made  and  estimate  the  cost  of  the  construction 
of  such  state  highway,  and  give  to  each  city  and  town  in 
which  said  road  lies,  a  certified  copy  of  said  plans  and 
specifications,  with  a  notice  that  said  commission  is  ready 
for  the  construction  of  said  road.  Such  city  or  town  shall 
have  the  right,  without  advertisement,  to  contract  with 
said  commission  for  the  construction  of  so  much  of  such 
highway  as  lies  within  its  limits,  in  accordance  with  the 
plans  and  specifications  of  the  commission  and  under  its 
supervision  and  subject  to  its  approval,  at  a  price  agreed 
upon  between  said  commission  and  said  city  or  town  ;  but 
such  price  agreed  upon  shall  not  exceed  eighty-five  per 
cent,  of  the  original  estimate  of  said  commission.  If 
such  city  or  town  shall  within  thirty  days  not  elect  to 
so  contract,  said  commission  may  advertise  in  one  or 
more  papers  published  in  the  county  where  the  road  or 
portion  of  it  is  situated,  and  in  one  or  more  papers  pub- 
lished in  Boston,  for  bids  for  the  construction  of  said 
highway  in  accordance  with  the  plans  and  specifications 
furnished  by  said  commission,  and  under  their  supervi- 
sion and  subject  to  their  approval.    Said  commission  shall 
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have  the  right  to  reject  any  and  all  bids,  and  they  shall 
require  of  the  contractor  a  bond  for  at  least  ten  thousand 
dollars  for  each  mile  of  road,  to  indemnify  such  city  or 
town  in  which  such  highway  lies  against  damage  while 
such  road  is  being  constructed,  and  the  Commonwealth 
shall  not  be  liable  for  any  damage  occasioned  thereby. 
Said  commission  shall  make  and  sign  all  contracts  in  the 
name  of  the  Massachusetts  highway  commission. 

Maintenance.  SECTION  10.  For  the  maintenance  of  state  highways, 
said  commission  shall  contract  with  the  city  or  town  in 
which  such  state  highway  lies,  or  a  person,  firm  or  cor- 
poration, for  the  keeping  in  repair  and  maintaining  of 
such  highway,  in  accordance  with  the  rules  and  regula- 
tions of  said  commission,  and  subject  to  their  supervision 
and  approval,  and  such  contracts  may  be  made  without 
previous  advertisement. 

Contracts  6ub-       SECTION  11.    All  coutracts  made  by  or  with  the  Mas- 

ject  to  approval  J 

of  governor  and  sachusctts  highway  commission  under  the  provisions  of 

council.  o  J. 

Repealed,  1894.  this  act  shall  be  subject  to  the  approval  of  the  governor 
and  council. 

Rights  of  adjoin-     SECTION  12.    No  length  of  posscssiou,  or  occupaucv  of 

ing  owner  or  o  i  '  i.  ./ 

occupant,  etc.  land  within  the  limit  of  an}^  state  highway,  by  an  owner 
or  occupier  of  adjoining  land,  shall  create  a  right  to  such 
land  in  any  adjoining  owner  or  occupant  or  a  person  claim- 
ing under  him,  and  aii}^  fences,  buildings,  sheds  or  other 
obstructions  encroaching  upon  such  state  highway  shall, 
upon  written  notice  by  said  commission,  at  once  be  re- 
moved by  the  owner  or  occupier  of  adjoining  land,  and 
if  not  so  removed  said  commission  may  cause  the  same 
to  be  done  and  may  remove  the  same  upon  the  adjoining 
land  of  such  owner  or  occupier. 

State  highway,      SECTION  13.    The  Commonwealth  shall  be  liable  for 

liability  for 

injuries  to  injuries  to  persons  or  property  occurring  through  a  de- 
persons,  etc.      feet,  or  want  of  repair  or  of  sufficient  railing,  in  or  upon 

Repealed,  1894.  '  ^  r>i  i 

a  state  highway. 

PoHce  jurisdic      SECTION  14.    Citics  and  towns  shall  have  police  juris- 

tion.  laying  ^  " 

pipes,  planting  dictiou  ovcT  all  statc  highways,  and  they  shall  at  once 
notify  in  writing  the  state  commission  or  its  employees 
of  any  defect  or  want  of  repair  in  such  highways.  No 
state  highway  shall  be  dug  up  for  laying  or  placing  pipes, 
sewers,  posts,  wires,  railways  or  other  purposes,  and  no 
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tree  shall  be  planted  or  removed  or  obstruction  placed 
thereon,  except  by  the  written  consent  of  the  superintend- 
ent of  streets  or  road  commissioners  of  a  city  or  town, 
approved  by  the  highway  commission,  and  then  only  in 
accordance  with  the  rules  and  regulations  of  said  commis- 
sion ;  and  in  all  cases  the  work  shall  be  executed  under 
the  supervision  and  to  the  satisfaction  of  said  commission, 
and  the  entire  expense  of  replacing  the  highway  in  as 
good  condition  as  before  shall  be  paid  by  the  parties  to 
whom  the  consent  was  given  or  by  whom  the  work  was 
done ;  but  a  city  or  town  shall  have  the  right  to  dig  up 
such  state  highway  without  such  approval  of  the  high- 
way commission  where  immediate  necessity  demands  it, 
but  in  all  such  cases  such  highway  shall  be  at  once  re- 
placed in  as  good  condition  as  before,  and  at  the  expense 
of  the  city  or  town.    Said  commission  shall  give  suitable  Names,  guide 

posts  6tC« 

names  to  the  state  highways,  and  they  shall  have  the 
right  to  change  the  name  of  any  road  that  shall  have 
become  a  part  of  a  state  highway.  They  shall  cause  to 
be  erected,  at  convenient  points  along  state  highways, 
suitable  guide  posts. 

Section  15.    The  word  "road,"  as  used  in  this  act  The  word 

"road  "defined. 

includes  every  thoroughfare  which  the  public  has  a  right 
to  use. 

Section  16.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  10,  1893, 


[Acts  of  1894,  Chapter  497.] 

An  Act  relating  to  state  highways. 
Be  it  enacted,  etc.,  as  follows : 

Section  1.    Whenever  the  county  commissioners  of  a  Petition  for  the 
county,  or  the  mayor  and  aldermen  of  a  city,  or  the  select-  roads  as  state 
men  of  a  town,  adjudge  that  the  public  necessity  and  con-  ^^^^^^^^^ 
venience  require  that  the  Commonwealth  take  charge  of 
a  new  or  an  existing  road  as  a  highway,  in  whole  or  in 
part,  in  that  county,  city  or  town,  they  may  apply  by  a 
petition  in  writing  to  the  Massachusetts  highway  commis- 
sion, stating  the  road  they  recommend,  together  with  a 
plan  and  profile  of  the  same. 
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hfghway^°com°/  SECTION  2.  Said  highway  commission  shall  consider 
peUtion^Sc  ^^^^  petition  and  determine  what  the  public  necessity  and 
convenience  require  in  the  premises,  and,  if  they  deem 
that  the  highway  should  be  laid  out  or  be  taken  charge 
of  by  the  Commonwealth,  shall  file  a  plan  thereof  in  the 
office  of  the  county  commissioners  of  the  county  in  which 
the  petitioners  reside,  with  the  petition  therefor  and  a 
certificate  that  they  have  laid  out  and  taken  charge  of 
said  highway  in  accordance  with  said  plan,  and  shall  file 
a  copy  of  the  plan  and  location  of  the  portion  lying  in 
each  city  or  town  in  the  office  of  the  clerk  of  said  city 
or  town,  and  said  highway  shall,  after  the  filing  of  said 
plans,  be  laid  out  as  a  highway,  and  shall  be  constructed 
and  kept  in  good  repair  and  condition  as  a  highway  by 
the  said  commission,  at  the  expense  of  the  Commonwealth, 
and  shall  be  known  as  a  state  road,  and  thereafter  be 
maintained  by  the  Commonwealth  under  the  supervision 
of  said  commission.  And  all  openings  and  placing  of 
structures  in  any  such  road  shall  be  done  in  accordance 
with  a  permit  from  said  commission. 
Damages.  SECTION  3.     The  damages  sustained  by  any  person 

whose  property  is  taken  for,  or  is  injured  by  the  construc- 
tion of  any  such  highway  shall  be  paid  by  the  Common- 
wealth, the  same  to  be  determined  by  said  commission. 
And  if  said  commission  and  the  person  sustaining  the 
damages  cannot  agree  thereon  he  or  they  may  have  said 
damages  determined  by  a  jury  in  the  county  in  which  the 
land  is  situated,  by  filing  a  petition  for  such  jury  in  the 
office  of  the  clerk  of  the  superior  court  for  said  county  at 
any  time  before  the  expiration  of  one  year  from  the  com- 
pletion of  said  highway,  and  thereupon  said  damages 
shall  be  determined  by  a  jury  at  the  bar  of  said  court,  in 
the  same  manner  as  damages  for  the  taking  of  land  for 
other  highways  in  the  county,  city  or  town  are  deter- 
mined ;  and  costs  shall  be  taxed  to  the  prevailing  party 
on  such  petition,  as  in  civil  cases, 
hfghw'ay?^"  °^  Section  4.  Said  commission  shall,  when  about  to  con- 
and towDB^bide  ^^1'^^*  highway,  give  to  each  city  and  town  in  which 
proposals,  etc.  gaid  highway  lies  a  certified  copy  of  the  plans  and  specifi- 
cations for  said  highway,  with  a  notice  that  said  commis- 
sion is  ready  for  the  construction  of  .said  road.    Such  city 
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or  town  shall  have  the  right,  without  advertisement,  to 
contract  with  said  commission  for  the  construction  of  so 
much  of  such  highway  as  lies  within  its  limits,  in  accord- 
ance with  the  plans  and  specifications,  and  under  its 
supervision  and  subject  to  its  approval,  at  a  price  agreed 
upon  between  said  commission  and  said  city  or  town.  If 
said  city  or  town  shall  not  elect  to  so  contract  within  thirty 
days  said  commission  shall  advertise  in  two  or  more  papers 
published  in  the  county  where  the  road  or  portion  of  it 
is  situated,  and  in  three  or  more  daily  papers  published 
in  Boston,  for  bids  for  the  construction  of  said  highway 
under  their  supervision  and  subject  to  their  approval,  in 
accordance  with  plans  and  specifications  to  be  furnished 
by  said  commission.  Such  advertisements  shall  state  the 
time  and  place  for  opening  the  proposals  in  answer  to 
said  advertisements,  and  reserve  the  right,  to  reject  any 
and  all  proposals.  All  such  proposals  shall  be  sealed  and 
shall  be  kept  by  the  board,  and  shall  be  open  to  public 
inspection  after  said  proposals  have  been  accepted  or  re- 
jected. Said  commission  may  reject  any  or  all  bids,  or 
if  a  bid  is  satisfactory  they  shall,  with  the  approval  of 
the  governor  and  council,  make  a  contract  in  writing  on 
behalf  of  the  Commonwealth  for  said  construction,  and 
shall  require  of  the  contractor  a  bond  for  at  least  twenty- 
five  per  cent,  of  the  contract  price  to  indemnify  any  city 
or  town  in  which  such  highway  lies  against  damage  while 
such  road  is  being  constructed ;  and  the  Commonwealth 
shall  not  be  liable  for  any  damage  occasioned  thereby. 
All  construction  of  state  roads  shall  be  fairly  apportioned  Construction  to 

,  .1  .     .  ^      t'^o  ^     A  i-  apportioned 

by  said  commission  among  the  different  counties,  and  not  among  the  dif- 
more  than  ten  miles  of  state  road  shall  be  constructed  in 
any  one  county  in  any  one  year  on  petition  as  aforesaid, 
without  the  previous  approval  thereof  in  writing  by  the 
governor  and  council. 

Section  5.    One  quarter  of  any  money  expended  under  Portion  of 
the  provisions  of  this  act  in  any  county  for  a  highway,  J?enS^to"be  re. 
with  interest  on  said  quarter  at  the  rate  of  three  per  cent,  ^tc'.**  county, 
per  annum,  shall  be  repaid  by  said  county  to  the  Com- 
monwealth, in  such  reasonable  sums  and  at  such  times 
within  six  years  thereafter  as  said  commission,  with  the 
approval  of  the  state  auditor,  shall  determine,  taking  into 
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consideration  the  financial  condition  of  the  county ;  and 
the  treasurer  and  receiver-general  shall  apply  all  money 
so  repaid  to  the  appropriation  to  be  expended  by  said 
commission.  The  county  treasurer,  with  the  approval  of 
the  county  commissioners,  may  make  such  loans  as  they 
may  see  fit  to  meet  this  expenditure. 

Section  6.  Any  city  or  town  in  which  a  state  high- 
way is  situated  shall  be  liable  for  injuries  to  persons 
travelling  upon  a  state  highway  the  same  as  upon  other 
highways,  but  the  amount  actually  recovered  as  damages 
for  such  injuries  shall  be  repaid  within  one  year  there- 
after to  such  city  or  town  by  the  Commonwealth.  A 
city  or  town  may  make  temporary  necessary  repairs  of 
a  state  highway  without  the  approval  of  said  commis- 
sion. 

Section  7.  .  Said  commission  shall  keep  all  state  roads 
reasonably  clear  of  brush,  and  shall  cause  suitable  shade 
trees  to  be  set  out  along  said  highways  when  feasible,  and 
shall  renew  the  same  when  necessary,  and  may  also  estab- 
lish and  maintain  watering  troughs  at  suitable  places  along 
said  highways. 

Section  8.  For  the  purpose  of  meeting  any  expenses 
that  may  be  incurred  under  the  provisions  of  chapter  four 
hundred  and  seventy-six  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-three,  as  hereby  amended,  including 
the  salaries  and  expenses  of  the  commission,  the  treas- 
urer and  receiver-general  is  hereby  authorized,  with  the 
approval  of  the  governor  and  council,  to  issue  scrip  or 
certificates  of  indebtedness  to  an  amount  not  exceeding 
three  hundred  thousand  dollars,  for  a  term  not  exceeding 
thirty  years.  Said  scrip  or  certificates  of  indebtedness 
shall  be  issued  as  registered  bonds  or  with  interest 
coupons  attached,  and  shall  bear  interest  not  exceeding 
four  per  centum  per  annum,  payable  semi-annually  on  the 
first  days  of  April  and  October  in  each  year.  Such  scrip 
or  certificates  of  indebtedness  shall  be  designated  on  the 
face  as  the  State  Highway  Loan,  shall  be  countersigned 
by  the  governor,  and  shall  be  deemed  a  pledge  of  the 
faith  and  credit  of  the  Commonwealth,  and  the  principal 
and  interest  shall  be  paid  at  the  times  specified  therein  in 
gold  coin  of  the  United  States  or  its  equivalent ;  and  said 
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scrip  or  certificates  of  indebtedness  shall  be  sold  and  dis- 
posed of  at  public  auction  or  in  such  other  mode  and  at 
such  times  and  prices  and  in  such  amounts  and  at  such 
rates  of  interest,  not  exceeding  the  rate  above  specified, 
as  shall  be  deemed  best.  The  treasurer  and  receiver-  Sinking  fund, 
general  shall,  on  issuing  any  of  said  scrip  or  certificates 
of  indebtedness,  establish  a  sinking  fund  for  the  payment 
of  said  bonds,  into  which  shall  be  paid  any  premiums  re- 
ceived on  the  sale  of  said  bonds,  and  he  shall  apportion 
thereto  from  year  to  year,  in  addition,  amounts  sufficient 
with  the  accumulations  to  extinguish  at  maturity  the  debt 
incurred  by  the  issue  of  said  bonds.  The  amount  neces- 
sary to  meet  the  annual  sinking  fund  requirements  and  to 
pay  the  interest  on  said  bonds  shall  be  raised  by  taxation 
from  year  to  year. 

Section  9.    Sections  six,  seven,  eight,  nine,  eleven  Repeal, 
and  thirteen  of  chapter  four  hundred  and  seventy-six  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-three 
are  hereby  repealed. 

Section  10.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  20,  1894. 


[Acts  of  1895,  Chapter  92.] 

An  Act  making  appropriations  for  expenses  of  the 
massachusetts  highway  commission. 

Be  it  enacted,  etc.,  as  follows  : 

Section  1.  The  sums  hereinafter  mentioned  are  ap-  Appropriations, 
propriated,  to  be  paid  out  of  the  state  highway  loan 
fund,  to  meet  expenses  of  the  Massachusetts  highway 
commission  for  the  year  ending  on  the  thirty-first  day  of 
December  in  the  year  eighteen  hundred  and  ninety-five, 
to  wit :  — 

For  rent  of  office,  including  care,  heating  and  lighting  Highway  com- 
the  same,  a  sum  not  exceeding  one  thousand  dollars,  this  etc. 
amount  being  in  addition  to  the  sum  heretofore  appro- 
priated for  rent  in  an  act  passed  the  present  year. 

For  the  salaries  of  clerks  and  such  clerical  assistance  cierks. 
as  said  commission  may  find  necessary,  a  sum  not  exceed- 
ing five  thousand  dollars. 
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For  the  salary  of  the  chief  engineer,  a  sum  not  excjeed- 
ing  three  thousand  dollars. 

For  incidental  and  contingent  expenses  of  said  commis- 
sion, a  sum  not  exceeding  fifteen  hundred  dollars. 

For  travelling  expenses  of  said  commission,  a  sum  not 
exceeding  fifteen  hundred  dollars. 

For  expenses  in  connection  with  surveys  of  roads,  for 
the  purpose  of  laying  out  and  building  state  highways, 
sum  not  exceeding  ten  thousand  dollars. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  March  7,  1895. 


€5onBtruction  of 
state  highways. 


[Acts  of  1895,  Chapter  347.] 

An  Act  relative  to  the  construction  of  state  high- 
ways. 

Be  it  enacted,  etc.,  as  follows : 

Section  1.  The  Massachusetts  highway  commission 
is  hereby  authorized  to  expend  a  sum  not  exceeding  four 
hundred  thousand  dollars  for  the  construction  of  state 
highways  during  the  current  year,  in  accordance  with 
the  provisions  of  chapter  four  hundred  and  seventy-six 
of  the  acts  of  the  year  eighteen  hundred  and  ninety-three 
and  chapter  four  hundred  and  ninety-seven  of  the  acts 
of  the  year  eighteen  hundred  and  ninety-four. 

Section  2.    No  persons  except  citizens  of  this  Com- 
to  be  employed,  monwealth  shall  be  employed  on  the  work  authorized  by 
this  act. 

Section  3.  For  the  purpose  of  meeting  any  expenses 
which  may  be  incurred  under  the  provisions  of  this  act 
the  treasurer  and  receiver-general  is  hereby  authorized, 
with  the  approval  of  the  governor  and  council,  to  issue 
scrip  or  certificates  of  indebtedness  to  an  amount  not 
exceeding  four  hundred  thousand  dollars,  for  a  term  not 
exceeding  thirty  years.  Said  scrip  or  certificates  of  in- 
debtedness shall  be  issued  as  registered  bonds  or  with 
interest  coupons  attached,  and  shall  bear  interest  not  ex- 
ceeding four  per  cent,  per  annum,  payable  semi-annually 
on  the  first  days  of  April  and  October  in  each  year. 
Such  scrip  or  certificates  of  indebtedness  shall  be  desig- 
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nated  on  their  face  as  the  State  Highway  Loan,  shall  be 
countersigned  by  the  governor,  and  shall  be  deemed  the 
pledge  of  the  faith  and  credit  of  the  Commonwealth ;  and 
the  principal  and  interest  thereof  shall  be  paid  at  the 
times  specified  therein  in  gold  coin  of  the  United  States 
or  its  equivalent;  and  said  scrip  or  certificates  of  in- 
debtedness shall  be  sold  and  disposed  of  at  public  auction, 
or  in  such  other  manner,  at  such  times  and  prices,  in  such 
amounts  and  at  such  rates  of  interest,  not  exceeding  the 
rate  above  specified,  as  shall  be  deemed  best.  The  sink-  Sinking  fund, 
ing  fund  established  by  chapter  four  hundred  and  ninety- 
seven  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-four  shall  also  be  maintained  for  the  purpose  of 
extinguishing  bonds  issued  under  the  authority  of  this 
act,  and  the  treasurer  and  receiver-general  shall  appor- 
tion thereto  from  year  to  year  an  amount  sufficient  with 
the  accumulations  of  said  fund  to  extinguish  at  maturity 
the  debt  incurred  by  the  issue  of  said  bonds.  The 
amount  necessary  to  meet  the  annual  sinking  fund  re- 
quirements and  to  pay  the  interest  on  said  bonds  shall 
be  raised  by  taxation  from  year  to  year. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  May  i,  1895. 


[Acts  of  1895,  Chapter  486.] 
An  Act  relative  to  the  construction  of  macadamized 

ROADS  IN  TOWNS. 

Be  it  enacted,  etc.,  as  follows  : 

Section  1.    When  a  town  of  not  less  than  ten  thou-  Commonwealth 
sand  inhabitants,  or  not  less  than  two  nor  more  than  five  certain  towns 
adjoining  towns  whose  combined  population  does  not  ex-  rollers?^"* 
ceed  twelve  thousand,  vote  at  a  town  meeting  to  expend 
not  less  than  three  thousand  dollars  per  year  each  year 
for  the  term  of  five  years,  in  the  case  of  a  single  town,  or 
four  thousand  dollars  each  year  for  the  term  of  five  years 
when  not  less  than  two  nor  more  than  five  towns  unite 
together,  for  macadamized  roads,  the  Commonwealth  shall 
furnish  out  of  the  state  highway  loan  authorized  by  chapter 
three  hundred  and  forty-seven  of  the  acts  of  the  present 


104 


HIGHWAY  COMMISSION.   [Pub.  Doc. 


Proviso. 


Joint  uee  of 
rollers  by 
certain  towns. 


Period  for 

macadamizing 

roads. 


Amount  to  be 
expended. 


year,  through  the  Massachusetts  highway  conunission,  to 
such  towu  or  towns,  free  of  charge  a  steam  road  roller 
of  approved  pattern  and  suitable  size,  for  the  sole  use 
of  such  town  or  towns  during  said  five  years  and  as  long 
thereafter  as  they  continue  to  expend  not  less  than  fifty 
per  cent,  of  the  above-mentioned  sum  on  macadamized 
roads  each  year :  provided^  nevertheless,  that  if  said  town 
or  towns  fail  to  expend  said  sum  for  macadamized  roads 
in  any  one  year,  such  road  roller  shall  then  revert  to  the 
Commonwealth.  Said  town  or  towns  shall  keep  said 
roller  in  good  repair. 

Section  2.  When  not  less  than  two  nor  more  than 
five  towns  use  a  roller  jointly,  the  town  voting  the  largest 
proportion  of  the  required  sum  shall  have  the  first  chance 
as  to  the  time  of  using  it,  and  may  retain  possession  of  it 
each  year  for  a  length  of  time  proportionate  to  the  sum 
voted  by  said  town.  The  six  months  between  the  first 
day  of  May  and  the  first  day  of  November  in  each  year 
shall  be  deemed  the  proper  period  for  macadamizing 
roads. 

Section  3.  The  Massachusetts  highway  commission 
shall  not  expend  more  than  nine  thousand  dollars  in 
carrying  out  the  provisions  of  this  act  during  the  j^ear 
eighteen  hundred  and  ninety-five. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  5,  1893, 


[Resolves  of  1896,  Chapter  86.] 

Resolve  relative  to  a  state  highway  between  the 
city  of  boston  and  the  city  of  newburyport. 

betweerfBoston  Resolved,  That  the  Massachusetts  highway  commission 
port"^'^^^"'^^'  consider  the  expediency  of  laying  out  a  state  highway 
between  the  city  of  Boston  and  the  city  of  Salem  or  the 
city  of  Newburyport,  over  the  shore  route,  so  called, 
which  route  may  be  described  substantially  as  follows  :  — 
Starting  from  the  south  ferry,  at  Lewis  street,  in  Bos- 
ton, thence  through  Lewis  street  to  Maverick  square, 
thence  through  Maverick  square  to  Chelsea  street,  thence 
over  Chelsea  street  to  Bennington  street,  thence  over 
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Bennington  street  to  Orient  Heights,  thence  over  the  main 
traveled  road  to  the  town  of  Revere,  continuing  on  the 
main  road  to  Beachmont,  continuing  over  the  main  trav- 
eled road,  known  as  Ocean  avenue,  along  the  ocean  front 
to  the  Point  of  Pines,  crossing  the  Saugus  river  on  the 
easterly  side  of  the  Boston,  Revere  Beach  and  Lynn  rail- 
road and  running  to  the  south  end  of  Sea  street  in  Lynn, 
thence  through  Sea  street  to  Broad  street,  thence  through 
Broad  street  to  Lewis  street,  thence  through  Lewis  street 
to  New  Ocean  street,  thence  through  New  Ocean  street 
to  the  town  of  Swampscott,  thence  through  New  Ocean 
street,  in  Swampscott,  to  the  junction  of  Burrill  street 
and  Paradise  road,  thence  over  Paradise  road  to  the  north- 
east end  of  said  road,  thence  through  Paradise  woods  on 
nearly  a  straight  line  to  Vinin  square,  at  the  junction  of 
the  towns  of  Swampscott  and  Marblehead  and  the  city 
of  Salem,  thence  northerly  to  Loring  avenue  in  the  city  of 
Salem,  thence  over  Loring  avenue  to  Lafayette  street, 
thence  over  Lafayette  street  to  Central  street,  thence  over 
Central  street  to  Essex  street,  thence  through  Salem  to 
and  over  Beverly  bridge,  thence  through  the  city  of 
Beverly,  and  thence  to  Newburyport,  using  the  present 
traveled  roads  as  far  as  may  be,  with  such  additions  of 
new  road  as  may  be  necessary.  Said  Massachusetts  high- 
way commission  shall  report  to  the  next  general  court  the 
probable  cost  of  such  a  highway,  with  such  other  in- 
formation as  may  be  obtained  in  relation  thereto,  on  or 
before  the  thirty-first  day  of  January  in  the  year  eighteen 
hundred  and  ninety-seven. 

Approved  April  28,  1896, 


[Acts  of  1896,  Chapter  345.] 
An  Act  relative  to  state  highways. 
Be  it  enacted^  etc.^  as  folloivs : 

Section  1.    When  a  highway  is  laid  out  as  a  state  road  Construction^ 

etc.,  of  state 

the  Massachusetts  highway  commission  shall  construct  and  highways, 
maintain  that  portion  of  the  way  between  the  inside  lines 
of  sidewalks  upon  either  side.    The  sidewalks  of  said  road  Sidewalks, 
may  be  constructed  and  maintained  in  accordance  with  the 
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Public  Statutes  and  amendments  thereto,  and  the  pro- 
visions of  section  six  of  chapter  four  hundred  and  ninety- 
seven  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-four  shall  only  apply  to  that  portion  of  the  way 
between  the  inside  lines  of  sidewalks.    The  inside  lines 
of  sidewalks  referred  to  in  this  section  are  those  lines 
which  are  nearest  to  the  centre  of  the  highway. 
b?kept  cilar^f      SECTION  2.    A  city  or  towu  in  which  a  state  road  lies 
snow  and  ice,    shall  at  its  owu  expense  keep  such  road  sufficiently  clear 
of  snow  and  ice  so  that  the  same  shall  be  reasonably  safe 
for  travel,  as  now  required  by  the  Public  Statutes  and 
amendments  thereto, 
ma^^e^fiied*^^"     SECTION  3.    Instead  of  filing  the  original  petition  with 
with  county      the  county  commissioners,  as  now  required  by  section 

commisBioners.  i.  »/ 

two  of  chapter  four  hundred  and  ninety-seven  of  the  acts 
of  the  year  eighteen  hundred  and  ninety-four,  it  shall 
hereafter  be  sufficient  to  file  a  certified  copy  thereof  with 
said  county  commissioners. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  April  28,  1896. 


[Acts  of  1896,  Chapter  481.] 

An  Act  relative  to  the  construction  of  state 
highways. 

Be  it  enacted,  eic.,  as  follows  : 

Construction  of      Section  1.    The  Massachusctts  highway  commission 

state  highways.  r>  j 

is  hereby  authorized  to  expend  a  sum  not  exceeding  six 
hundred  thousand  dollars  for  the  construction  of  state 
highways,  in  accordance  with  the  provisions  of  chapter 
four  hundred  and  seventy-six  of  the  acts  of  the  year 
eighteen  hundred  and  ninet3--three  and  chapter  four  hun- 
dred and  ninety-seven  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-four. 
OniycitizenB  of     SECTION  2.    No  Dcrsous  except  citizens  of  this  Com- 

the  Common- 

wealth  to  be      mouwcalth  shall  be  employed  on  the  work  authorized  by 

employed.  .  ^ 

this  act. 

Highway  SECTION  3.  For  the  purposc  of  meeting  any  expenses 
which  may  be  incurred  under  the  provisions  of  this  act 
the  treasurer  and  receiver  general  is  hereby  authorized, 


No.  54.] 


APPENDIX  Cx. 


107 


with  the  approval  of  the  governor  and  council,  to  issue 
scrip  or  certificates  of  indebtedness  to  an  amount  not 
exceeding  six  hundred  thousand  dollars,  for  a  term  not 
exceeding  thirty  years.  Said  scrip  or  certificates  of  in- 
debtedness shall  be  issued  as  registered  bonds  or  with 
interest  coupons  attached,  and  shall  bear  interest  not  ex- 
ceeding four  per  cent,  per  annum,  payable  semi-annually 
on  the  first  day  of  April  and  of  October  in  each  year. 
Such  scrip  or  certificates  of  indebtedness  shall  be  desig- 
nated on  their  face  as  the  State  Highway  Loan,  shall  be 
countersigned  by  the  governor,  and  shall  be  deemed  a 
pledge  of  the  faith  and  credit  of  the  Commonwealth ;  and 
the  principal  and  interest  thereof  shall  be  paid  at  the  times 
specified  therein  in  gold  coin  of  the  United  States  or  its 
equivalent,  and  said  scrip  or  certificates  of  indebtedness 
shall  be  sold  and  disposed  of  at  public  auction,  or  in  such 
other  manner,  at  such  times  and  prices,  in  such  amounts 
and  at  such  rates  of  interest,  not  exceeding  the  rate  above- 
specified,  as  shall  be  deemed  best.  The  sinking  fund  Sinking  fund, 
established  by  chapter  four  hundred  and  ninety-seven  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-four 
shall  also  be  maintained  for  the  purpose  of  extinguishing 
bonds  issued  under  the  authority  of  this  act,  and  the 
treasurer  and  receiver  general  shall  apportion  thereto  from 
year  to  year  an  amount  sufficient  with  the  accumulations 
of  said  fund  to  extinguish  at  maturity  the  debt  incurred 
by  the  issue  of  said  bonds.  The  amount  necessary  to 
meet  the  annual  sinking  fund  requirements  and  to  pay  the 
interest  on  said  bonds  shall  be  raised  by  taxation  from 
year  to  year. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  4,  1896. 


[Acts  of  1896,  Chapter  513.] 

An  Act  to  provide  for  aiding  towns  in  the  con- 
struction AND  maintenance  OF  BETTER  ROADS. 

Be  it  enacted,  etc.,  as  follows  : 

Section  1 .    Upon  the  application  to  the  Massachusetts  Road  machines 

Ml  •     •         /»   i  1  ,  .     .  „  to  be  furnished 

ghway  commission  of  the  county  commissioners  of  any  at  the  expense 
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of  the  Common,  countv,  made  at  the  request  of  any  town  of  not  more  than 

wealth  for  use  -,    •  ^       •  .,. 

in  certain  towns,  twelvc  thousand  inhabitants  within  said  county,  there 
shall  be  furnished  by  said  highway  commission  to  said 
county,  at  the  expense  of  the  Commonwealth,  one  or  more 
steam  rollers,  portable  stone  crushers  and  such  other  road 
machines  as  the  said  highwa}^  commission  may  deem  neces- 
sary for  the  construction  and  maintenance  of  better  roads 
in  the  town  making  such  request.  Such  machines  shall 
remain  the  property  of  the  Commonwealth  and  shall  be 
managed  and  maintained  under  the  direction  of  the  county 
colnmissioners.  The  county  commissioners  shall  engage 
competent  engineers  and  skilled  mechanics  to  operate  said 
machines,  who  shall  be  paid  from  the  county  treasury 
such  sums  for  each  day's  actual  services  as  the  county 
commissioners  may  determine.  The  expenses  so  incurred 
shall  be  repaid  to  the  county  by  the  towns  using  said 
machines,  as  apportioned  by  the  county  commissioners,  in 
proportion  to  the  time  in  which  such  machines  were  used 
by  them. 

Repeal.  SECTION  2.    Chapter  four  hundred  and  eighty-six  of 

the  acts  of  the  year  eighteen  hundred  and  ninety-five  is 
hereby  repealed. 

Section  3.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  6,  1896. 


[Acts  of  1896,  Chaptek  541.] 
An  Act  relative  to  street  railways  located  on  state 

HIGHWAYS. 

Be  it  enacted^  etc.,  as  folloivs  : 
Location  of  SECTION  1.    Whenever  in  the  construction  of  a  state 

street  railways 

on  state  high-  highwav  it  bccomcs  necessary,  in  the  opinion  of  the  Mas- 
ways  may  be  ^                                        ^    \  . 
changed,  etc.  sachusetts  highway  commission,  to  change  the  location,, 

relay  or  change  the  grade  of  that  part  of  any  street  rail^ 

way  located  on  said  highway,  or  to  place  different  material 

between  its  tracks,  or  to  make  any  other  change  in  the 

location  and  construction  of  said  railway,  said  commission 

may,  in  the  manner  provided  in  section  twenty-two  of 

chapter  one  hundred  and  thirteen  of  the  Public  Statutes 

for  making  such  changes  by  boards  of  aldermen  and  select- 
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men,  order  the  company  owning  or  operating  said  railwa}^ 
to  make  such  changes :  provided,  however,  that  the  com-  Proviso, 
pany  shall  thereafter  enjoy  the  same  rights  in  the  new  lo- 
cation that  it  fiad  in  the  original  location ;  and  unless  the 
same  are  made  within  the  time  limited  by  said  commission 
the  commission  may  make  said  changes,  and  the  cost  of 
making  the  same,  whether  by  the  railway  company  or  by 
said  commission,  shall  be  paid  by  said  commission ;  said 
cost  with  interest  at  a  rate  not  exceeding  four  per  cent.  « 
per  annum,  shall  be  paid  by  said  railway  company  to  the 
Commonwealth  in  ten  equal  annual  payments ;  and  the 
auditor  of  the  Commonwealth  on  or  before  the  first  day  of 
July  in  each  year  shall  certify  the  amount  due  to  the  tax 
commissioner,  who  shall  forthwith  demand  the  same ;  and 
payment  shall  be  made  within  thirty  days  thereafter. 
The  claim  of  the  Commonwealth  shall  have  priority  over 
all  other  claims  against  said  railway  company,  except  for 
labor,  and  shall  be  collected  in  the  same  manner  as  the 
corporation  tax ;  but  any  such  company  may  itself  pay 
for  the  expenses  of  said  changes  at  the  time  of  making  the 
same,  and  may  anticipate  said  annual  payments  in  whole 
or  in  part. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  9,  1896. 


[Acts  of  1896,  Chapter  548.] 

An  Act  making  appropriations  for  expenses  author- 
ized BY  THE  PRESENT  LEGISLATURE  AND  FOR  CERTAIN 
OTHER  EXPENSES  AUTHORIZED  BY  LAW. 

Be  it  enactedy  etc.^  as  follows : 

For  expenses  in  connection  with  aiding  towns  in  the  conBtruction  of 
construction  and  maintenance  of  better  roads,  as  author- 
ized  by  chapter  five  hundred  and  thirteen  of  the  acts  of 
the  present  year,  a  sum  not  exceeding  twelve  thousand 
dollars. 


Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  9,  1896, 
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[Acts  of  1897,  Chapter  15.] 

An  Act  making  an  appropriation  for  the  state 
highway  loan  sinking  fund. 

Be  it  enacted,  etc.,  as  follows: 

of^$28  372*for°  Section  1 .  The  sum  of  twenty-eight  thousand  three 
L?an  ^^^Dg^  hundred  and  seventy-two  dollars  is  hereby  appropriated, 
Fund.  to  be  paid  out  of  the  treasury  of  the  Comrnonwealth  from 

the  ordinary  revenue,  for  the  State  Highway  Loan  Sink- 
ing Fund,  as  provided  for  in  section  eight  of  chapter  four 
hundred  and  ninety-seven  of  the  acts  of  the  year  eighteen 
hundi'ed  and  ninety-four,  said  sum  being  the  estimate  of 
the  treasurer  and  receiver-general. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  February  2,  1897. 


[Acts  of  1897,  Chapter  276.] 

An  Act  to  permit  the  relocation  of  a  certain  high- 
way OVER  the  land  of  THE  TRUSTEES  OF  THE  WEST- 
BOROUGH  INSANE  HOSPITAL. 

Be  it  enacted,  etc.,  asfolloivs  : 
Highway  over       SECTION  1 .    The  trustees  of  the  Westborough  insane 

Westborough  , 

insane  hospital  hospital  are  hereby  authorized  to  permit  the  relocation  of 
the  highway  leading  over  land  of  the  said  trustees,  past 
the  buildings  of  the  Westborough  insane  hospital,  over 
other  land  of  the  said  trustees,  in  such  place  and  accord- 
ing to  such  plan  as  the  said  trustees  may  approve.  And 
the  Massachusetts  highway  commission  may  relocate  and 
build  said  highway  during  the  year  eighteen  hundred  and 
ninety-seven,  and  may  pay  for  building  the  same  out  of 
any  funds  that  may  hereafter  be  authorized  to  be  expended 
by  said  commission. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  April  14^  1897 » 
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[Acts  of  1897,  Chapter  340.] 

An  Act  relative  to  the  construction  and  repair  of 
state  highways. 

Be  it  enacted,  etc.,  as  follows  : 

Section  1.    The  Massachusetts  highway  commission  Highway 
is  hereby  authorized  to  expend  a  sum  not  exceeding  eight  may  expend 
hundred  thousand  dollars  for  the  construction  and  repair 
of  state  highways,  in  accordance  with  the  provisions  of 
the  statutes  relating  to  and  defining  the  powers  and  duties 
of  said  commission.    Said  commission  may  make  con-  $6oo,ooo  only  to 

>        1      1  /.       .1  T    T     be  used  in  1897. 

tracts  during  the  present  calendar  year  lor  the  whole 
amount  hereby  authorized  to  be  expended,  but  the  con- 
tracts shall  be  so  made  that  the  amount  to  be  paid  from 
the  state  treasury  during  the  present  calendar  year  shall 
not  exceed  six  hundred  thousand  dollars. 

Section  2.  No  persons  except  citizens  of  this  Com-  Citizens  of 
monwealth  shall  be  employed  on  the  work  authorized  by  only  to  be 
this  act. 

Section  3.    For  the  purpose  of  meeting  any  expenses  Loan  authorized 

,  .  ,  ,       .  ,         1  .   .  \e  xiT-         J.  of  $800,000,  not 

which  may  be  incurred  under  the  provisions  of  this  act  exceeding  so 
the  treasurer  and  receiver-general  is  hereby  authorized,  ceeding^p^eV 
with  the  approval  of  the  governor  and  council,  to  issue  Aprii^andf^^** 
scrip  or  certificates  of  indebtedness  to  an  amount  not 
exceeding  eight  hundred  thousand  dollars,  for  a  term  not 
exceeding  thii'ty  years.    Said  scrip  or  certificates  of  in- 
debtedness shall  be  issued  as  registered  bonds  or  with 
interest  coupons  attached,  and  shall  bear  interest  not  ex- 
ceeding four  per  cent,  per  annum,  pa3^able  semi-annually 
on  the  first  days  of  April  and  October  in  each  year. 
Such  scrip  or  certificates  of  indebtedness  shall  be  desig-  state  Highway 
nated  on  their  face  as  the  State  Highway  Loan,  shall  be 
countersigned  by  the  governor,  and  shall  be  deemed  a 
pledge  of  the  faith  and  credit  of  the  Commonwealth ;  and  Ooid  coin  of  the 

^      *  '  United  States  or 

the  principal  and  interest  thereof  shall  be  paid  at  the  its  equivalent, 
times  specified  therein  in  gold  coin  of  the  United  States 
or  its  equivalent,  and  said  scrip  or  certificates  of  indebted- 
ness shall  be  sold  and  disposed  of  at  public  auction,  or 
in  such  other  manner,  at  such  times  and  prices,  in  such 
amounts  and  at  such  rates  of  interest,  not  exceeding  the 
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Sinking  fund 
already  estab- 
lished to  cover 
thla  loan. 


Amount 
necessary  to 
be  raised  by 
taxation. 


rate  above-specified,  as  shall  be  deemed  best.  The  sinking 
fund  established  by  chapter  four  hundred  and  ninety-seven 
of  the  acts  of  the  year  eighteen  hundred  and  ninety-four 
shall  also  be  maintained  for  the  purpose  of  extinguishing 
bonds  issued  under  the  authority  of  this  act,  and  the 
treasurer  and  receiver  general  shall  apportion  thereto 
from  year  to  year  an  amount  sufficient  with  the  accumula- 
tions of  said  fund  to  extinguish  at  maturity  the  debt  in- 
cuiTed  by  the  issue  of  said  bonds.  The  amount  necessary 
to  meet  the  annual  sinking  fund  requu-ements  and  to  pay 
the  interest  on  said  bonds  shall  be  raised  by  taxation 
from  year  to  year. 

Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  May  5,  1897, 


Chap.  497, 1894, 
amended. 


[Acts  of  1897,  Chapter  355.] 

An  Act  relative  to  state  highways. 

Be  it  enacted,  etc.,  as  folloivs : 

Section  1.  Section  two  of  chapter  four  hundred  and 
ninety-seven  of  the  acts  of  the  year  eighteen  hundred 
and  ninety-four  is  hereby  amended  by  inserting  after 
the  word  "file",  in  the  fifth  line  of  said  section,  the 
words  :  —  a  certified  copy  of,  —  and  by  striking  out  the 
last  sentence  of  said  section  and  inserting  in  place  thereof 
the  words  :  —  No  opening  shall  be  made  in  any  such  road, 
nor  any  stracture  placed  therein,  nor  shall  there  be  made 
any  change  or  removal  of  structures  already  placed 
therein,  except  with  the  approval  of  and  in  accordance 
with  a  permit  from  said  commission,  which  shall  exercise 
complete  and  permanent  jurisdiction  over  state  high- 
ways, —  so  as  to  read  as  follows :  —  Section  2.  Said 
receive  petitions  highway  commissiou  shall  consider  such  petition  and 

for  highways,         o        ^  ^ 

and  their  duties  determine  what  the  public  necessity  and  convenience 

in  such  cases  .        ,        ,  .  ■  ^      ^  t  ,^      ,      ^       -i  ■  ^ 

defined.  require  m  the  premises,  and,  if  they  deem  that  the  high- 

way should  be  laid  out  or  be  taken  charge  of  by  the  Com- 
monwealth, shall  file  a  certified  copy  of  a  plan  thereof 
in  the  office  of  the  county  commissioners  of  the  county 
in  which  the  petitioners  reside,  with  the  petition  therefor 
and  a  certificate  that  they  have  laid  out  and  taken  charge 


Highway  com- 
missioners to 
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of  said  highway  in  accordance  with  said  plan,  and  shall 
file  a  copy  of  the  plan  and  location  of  the  portion  lying  in 
each  city  or  town  in  the  office  of  the  clerk  of  said  city  or 
town,  and  said  highway  shall,  after  the  filing  of  said 
plans,  be  laid  out  as  a  highway,  and  shall  be  constructed 
and  kept  in  good  repair  and  condition  as  a  highway  by 
said  commission,  at  the  expense  of  the  Commonwealth, 
and  shall  be  known  as  a  state  road,  and  thereafter  be 
maintained  by  the  Commonwealth  under  the  supervision 
of  said  commission.  No  opening  shall  be  made  in  any 
such  road,  nor  any  structure  placed  therein,  nor  shall 
there  be  made  any  change  or  removal  of  structures  already 
placed  therein,  except  with  the  approval  of  and  in  accord- 
ance with  a  permit  from  said  commission,  which  shall 
exercise  complete  and  permanent  jurisdiction  over  state 
highways. 

Section  2.    Section  four  of  said  chapter  four  hundred  chap,  497,  1894, 

^  amenaed. 

and  ninety-seven  is  hereby  amended  by  inserting  after 
the  word  "thereby",  in  the  thirty-third  line,  the 
words  :  —  The  commission  shall  also  have  power  to  con- 
tract in  the  manner  and  under  the  conditions  herein- 
before specified  with  a  city  or  town,  or  with  private  bid- 
ders when  a  city  or  town  shall  not  elect  so  to  contract, 
for  the  grading  of  a  state  highway,  or  for  furnishing 
materials  or  any  other  element  in  the  construction  of 
such  hio-hway,  —  so  as  to  read  as  follows  :  —  Section  4.  CommiBeion  to 

^     _     /  ftiriush  plans 

Said  commission  shall,  when  about  to  construct  any  high-  to  towns  and 

citi6s  ctc« 

way,  give  to  each  city  and  town  in  which  said  highway 
lies  a  certified  copy  of  the  plans  and  specifications  for 
said  highway,  with  a  notice  that  said  commission  is  ready 
for  the  construction  of  said  road.    Such  city  or  town  cities  and  towns 
shall  have  the  right,  without  advertisement,  to  contract  wl^th  commS. 
with  said  commission  for  the  construction  of  so  much  of  higbway".^*'^^*'* 
such  highway  as  lies  within  its  limits,  in  accordance  with 
the  plans  and  specifications,  and  under  its  supervision 
and  subject  to  its  approval,  at  a  price  agreed  upon  be- 
tween said  commission  and  said  city  or  town.    If  said  city  Commission 
or  town  shall  not  elect  to  so  contract  within  thirty  days  Sr^bfds^fn*^^^ 
said  commission  shall  advertise  in  two  or  more  papers 
published  in  the  county  where  the  road  or  portion  of  it  is 
situated,  and  in  three  or  more  daily  papers  published  in 


114 


HIGHWAY  COMMISSION.  [Pub.  Doc. 


Boston,  for  bids  for  the  construction  of  said  highway 
under  their  supervision  and  subject  to  their  approval,  in 
accordance  with  plans  and  specifications  to  be  furnished 
by  said  connnission.  Such  advertisement  shall  state  the 
time  and  place  for  opening  the  proposals  in  answer  to 
said  advertisements,  and  reserve  the  right  to  reject  any 
and  all  proposals.  All  such  proposals  shall  be  sealed 
and  shall  be  kept  by  the  board,  and  shall  be  open  to  pub- 
lic inspection  after  said  proposals  have  been  accepted  or 
May  reject  bids,  rejected.  Said  commission  may  reject  any  or  all  bids,  or 
if  a  bid  is  satisfactory  they  shall,  with  the  approval  of  the 
governor  and  council,  make  a  contract  in  writing  on 
behalf  of  the  Commonwealth  for  said  construction,  and 
shall  require  of  the  contractor  a  bond  for  at  least  twenty- 
five  per  cent,  of  the  contract  price  to  indemnify  any  city 
or  town  in  which  such  highway  lies,  against  damage 
while  such  road  is  being  constructed ;  and  the  Common- 
wealth shall  not  be  liable  for  any  damage  occasioned 
thereb3^  The  commission  shall  also  have  i^ower  to  con- 
tract in  the  manner  and  under  the  conditions  hereinbefore 
specified  with  a  city  or  town,  or  with  private  bidders 
when  a  city  or  town  shall  not  elect  so  to  contract,  for 
the  grading  of  a  state  highway,  or  for  furnishing  mate- 
rials or  any  other  element  in  the  construction  of  such 
io°mUes'^of^*°  highway.  All  construction  of  state  roads  shall  be  fairly 
road  to  be  con-   apportioned  by  said  commission   amone:  the  different 

structed  in  any      i.  i  J  o 

county  in  any    countics,  and  not  morc  than  ten  miles  of  state  road  shall 

one  year  unless, 

etc.  be  constructed  in  any  one  county  in  any  one  year  on  peti- 

tion as  aforesaid,  without  the  previous  approval  thereof 
in  writing  by  the  governor  and  council. 

Chap.  513,  1896,      SECTION  3.    Scctiou  ouc  of  chapter  fivc  hundred  and 

amended. 

thirteen  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-six  is  hereby  amended  by  striking  out  the  whole  of 
said  section  and  inserting  in  place  thereof  the  following  :  — 
Commission      Section  1.    Upon  the  application  to  the  Massachusetts 

may  furnish  ^  ^  ^ 

counties,  at      highway  commissiou  of  the  county  commissioners  of  any 

expense  of  Com-      o        ^  j  ^ 

monweaith,      couuty,  made  at  the  request  of  any  town  of  not  more  than 

steam  rollers,  ^  '  ^  ... 

crushers,  etc.  twclvc  thousand  inhabitants  within  said  county,  there 
shall  be  furnished  by  said  highway  commission  to  said 
county,  at  the  expense  of  the  Commonwealth,  such  steam 
rollers,  portable  stone  crushers,  and  other  road  machines 
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as  the  said  highway  commission  may  deem  necessary  for 
the  construction  and  maintenance  of  better  roads  in  the 
county  from  which  such  a  request  comes.    Such  machines  Such  machines 

J  ^  to  remain 

shall  remain  the  property  of  the  Commonwealth  and  shall  property  of 

^     ^      -J  ^  Commonwealth 

be  managed  and  maintained  under  the  direction  of  the  under  care  of 

"  11    .         1  J  county  com- 

county  commissioners,  and  they  shall  at  all  times  be  cared  missionerB,  etc. 
for  in  a  manner  satisfactory  to  the  highway  commission. 
The  county  commissioners  shall  engage  competent  en- 
gineers and  skilled  mechanics  to  operate  said  machines, 
who  shall  be  paid  from  the  county  treasury  such  sums  for 
each  day's  actual  services  as  the  county  commissioners  may 
determine.    The  expenses  so  incurred  shall  be  repaid  to  Expenses  of 

.       said  machines 

the  county  by  the  Commonwealth  or  by  the  towns  usmg  to  be  repaid  by 
said  machines,  as  apportioned  by  the  county  commission-  towns, 
ers,  in  proportion  to  the  time  during  which  such  machines 
were  used  by  such  towns.    Whenever  any  part  of  a  state  Commission 

has  right  to  use 

highway  shall  have  been  constructed  in  a  county  where  said  machines. 

there  is  road  machinery  purchased  under  the  provisions 

of  this  act  the  highway  commission  shall  have  the  right 

to  use  said  machinery  at  such  times  as  said  road  machinery 

is  not  in  use  by  any  town,  for  the  maintenance  and  repair 

of  such  highway. 

Section  4.  The  provisions  of  section  one  of  chapter 
five  hundred  and  forty-one  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-six  shall  apply  to  the  repair  of  a  state 
highway  as  well  as  to  the  construction  thereof. 

Section  5.  All  payments  made  to  the  Commonwealth 
under  the  provisions  of  said  chapter  five  hundred  and 
forty-one  shall  be  credited  to  the  fund  for  the  construc- 
tion of  state  highways  :  provided^  that  such  a  fund  exists 
at  the  time  the  payment  is  made,  otherwise  they  shall 
be  credited  to  the  general  fund  of  the  Commonwealth. 

Approved  May  6,  1897. 


[Resolves  of  1897,  Chapter  95.] 
Resolve  to  provide  for  additional  copies  op  the 
report  of  the  massachusetts  highway  commission. 
Resolved,  That  two  thousand  additional  copies  of  the  2,000  additional 
fourth  annual  report  of  the  Massachusetts  highway  com-  to  be  p?inted?'^ 
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mission  be  printed  and  bound  in  cloth.  Out  of  the  num- 
ber so  printed  each  member  of  the  present  general  court 
shall  be  entitled  to  receive  five  copies,  and  the  residue 
shall  be  distributed  under  the  direction  of  the  commission. 
Beginning  with  the  year  eighteen  hundred  and  ninety- 
eight  there  shall  be  printed  annually  four  thousand  copies 
of  the  report  of  said  commission,  and  each  member  of 
the  general  court  shall  be  entitled  to  receive  ten  copies. 

Approved  June  11,  1897. 


[Acts  of  1898,  Chapter  38.] 

An  Act  making  an  appropriation  for  the  state  high- 
way LOAN  SINKING  FUND. 

Be  it  enacted,  etc.,  as  follows  : 

state  Highway  Section  1.  The  sum  of  fortv-seveu  thousand  two  bun- 
Loan  Sinking 

Fund.  dred  seventy-three  dollars  and  fifty-seven  cents  is  hereby 

appropriated,  to  be  paid  out  of  the  treasury  of  the  Com- 
monwealth from  the  ordinary  revenue,  for  the  State  High- 
way Loan  Sinking  Fund,  as  provided  for  by  section  eight 
of  chapter  four  hundred  and  ninety-seven  of  the  acts  of 
the  year  eighteen  hundred  and  ninety-four,  said  sum 
being  the  estimate  of  the  treasurer  and  receiver  general. 
Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  February  8,  1898. 


1894,  497,  §  1, 
amended. 


Petition  for  the 
taking  of  cer- 
tain roads  as 
state  highways. 


[Acts  of  1898,  Chapter  476.] 
An  Act  relative  to  state  highways. 
Be  it  enacted,  etc.,  as  follows  : 

Section  1.  Section  one  of  chapter  four  hundred  and 
ninety-seven  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-four  is  hereby  amended  by  striking  out  all  after 
the  word  "  commission",  in  the  seventh  and  eighth  lines, 
and  inserting  in  place  thereof  the  words  :  —  requesting 
that  said  road  may  be  taken  charge  of  by  the  Common- 
wealth,—  so  as  to  read  as  follows:  Section  1.  AVhen- 
ever  the  county  commissioners  of  a  county,  or  the  mayor 
and  aldermen  of  a  citv,  or  the  selectmen  of  a  town,  ad- 
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judge  that  the  public  necessity  and  convenience  require 
that  the  Commonwealth  take  charge  of  a  new  or  an 
existing  road  as  a  highway,  in  whole  or  in  part,  in  that 
county,  city  or  town,  they  may  apply  by  a  petition  in 
writing  to  the  Massachusetts  highway  commission,  re- 
questing that  said  road  may  be  taken  charge  of  by  the 
Commonwealth. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  May  27,  1898. 


[Acts  of  1898,  Chapter  528.] 
An  Act  relative  to  state  highways. 
Be  it  enacted,  etc.,  as  folloivs  : 

Section  1.    Section  one  of  chapter  four  hundred  and  i893  ,  476,  §i, 

'■  amended. 

seventy-six  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-three  is  hereby  amended  by  striking  out  all  after  ^ 
the  word  "removal",  in  the  fourteenth  line,  and  insert- 
ing in  place  thereof  the  following  :  —  They  shall  each  Compensation 

.  i.-  ^1    •  •  1  of  state  highway 

receive,  ni  lull  compensation  tor  their  services,  an  annual  commissioners, 
salary  of  two  thousand  dollars,  payable  in  equal  monthly 
instalments,  and  also  their  travelling  expenses,  and  they 
may  expend  annually  for  clerk  hire,  engineers,  and  for 
defraying  expenses  incidental  and  necessary  for  the  per- 
formance of  their  duties,  exclusive  of  office  rent,  such 
sum  as  the  legislature  shall  from  time  to  time  appropri- 
ate. All  of  these  sums  shall  be  paid  from  the  treasury 
of  the  Commonwealth.  They  shall  be  provided  with  an 
office  in  the  state  house  or  some  other  suitable  place  in 
the  city  of  Boston,  in  which  the  records  of  their  office 
shall  be  kept.  They  may  establish  rules  and  regulations 
for  the  conduct  of  business  and  for  carrying  out  the  pro- 
visions of  the  different  acts  governing  the  state  highway 
commission. 

Section  2.    All  acts  and  parts  of  acts  inconsistent 
with  this  act  are  hereby  repealed. 

Section  3.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  14,  1898. 
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[Acts  of  1898,  Chapter  539.] 

An  Act  relative  to  the  construction  and  repair  of 
state  highways. 

Be  it  enacted,  etc.,  as  follows  : 
r*Jpa?r  0°        Section  1.    The  Massachusetts  highway  commission  is 

state  highways,  hereby  authorized  to  expend  a  sum  not  exceeding  four 
hundred  thousand  dollars  for  the  construction  and  repair 
of  state  highways,  in  accordance  with  the  provisions  of 
the  statutes  relating  to  and  defining  the  powers  and  duties 
of  said  commission.  Said  commission  may  make  con- 
tracts during  the  present  calendar  year  for  the  whole 
amount  hereby  authorized  to  be  expended,  but  the  con- 
tracts shall  be  so  made  that  the  amount  to  be  paid  from 
the  state  treasury  during  the  present  calendar  year  shall 
not  exceed  three  hundred  thousand  dollars. 

be°empioye?  *°  SECTION  2.  No  pcrsous  cxccpt  citizens  of  this  Com- 
monwealth shall  be  employed  on  the  work  authorized  by 
this  act. 

Loan.^^^^^^^  Section  3.  For  the  purpose  of  meeting  any  expenses 
which  may  be  incurred  under  the  provisions  of  this  act, 
the  treasurer  and  receiver  general  is  hereby  authorized, 
with  the  approval  of  the  governor  and  council,  to  issue 
scrip  or  certificates  of  indebtedness  to  an  amount  not  ex- 
ceeding four  hundred  thousand  dollars,  for  a  term  not 
exceeding  thirty  years.  Said  scrip  or  certificates  of  in- 
debtedness shall  be  issued  as  registered  bonds  or  with 
interest  coupons  attached,  and  shall  bear  interest  not 
exceeding  four  per  cent,  per  annum,  payable  semi- 
annually on  the  first  day  of  April  and  of  October  in  each 
year.  Such  scrip  or  certificates  of  indebtedness  shall  be 
designated  on  their  face  as  the  State  Highway  Loan, 
shall  be  countersigned  by  the  governor,  and  shall  be 
deemed  a  pledge  of  the  faith  and  credit  of  the  Common- 
wealth; and  the  principal  and  interest  thereof  shall  be 
paid  at  the  times  specified  therein  in  gold  coin  of  the 
United  States  or  its  equivalent,  and  said  scrip  or  certifi- 
cates of  indebtedness  shall  be  sold  and  disposed  of  at 
public  auction,  or  in  such  other  manner,  at  such  times 
and  prices,  in  such  amounts  and  at  such  rates  of  interest, 
not  exceeding  the  rate  above  specified,  as  shall  be  deemed 
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best.  The  siuking  fund  established  by  chapter  four  hun-  Sinking  fund, 
dred  and  ninety-seven  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-four  shall  also  be  maintained  for  the 
purpose  of  providing  for  the  payment  of  the  bonds  issued 
under  the  authority  of  this  act,  and  the  treasurer  and 
receiver  general  shall  apportion  thereto  from  year  to  year 
an  amount  suflicient  with  the  accumulations  of  said  fund 
to  extinguish  at  maturity  the  debt  incurred  by  the  issue 
of  said  bonds.  The  amount  necessary  to  meet  the  annual 
siuking  fund  requirements  and  to  pay  the  interest  on  said 
bonds  shall  be  raised  by  taxation  from  year  to  year. 
Section  4.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  17^  1898, 


[Acts  of  1898,  Chapter  579.] 

An  Act  in  addition  to  the  several  acts  making  ap- 
propriations FOR  expenses  authorized  DURING  THE 
PRESENT  YEAR,  AND  FOR  CERTAIN  OTHER  EXPENSES 
AUTHORIZED  BY  LAW. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.    ...  For  the  salaries  and  expenses  of  the  Massachusetts 

_  ^  1        i  i        J    J      1  •   1  .     .         ji  highway  com- 

Massachusetts  state  highway  commission,  the  same  to  mission, 
include  clerk  hire,  engineers  and  expenses  incidental  and 
necessary  for  the  performance  of  their  duties,  from  and 
after  the  fourteenth  day  of  June  in  the  present  year,  as 
provided  for  by  chapter  five  hundred  and  twenty-eight  of 
the  acts  of  the  present  year,  a  sum  not  exceeding  four- 
teen thousand  three  hundred  dollars.  .  .  . 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  June  23^  1898. 


[Resolves  of  1898,  Chapter  106.] 

Resolve  relative  to  state  highways  in  the  cities  of 
beverly  and  gloucester  and  the  towns  of  man- 
chester and  rockport. 

Resolved^  That  the  Massachusetts  highway  commission  state  highways 
is  hereby  authorized  and  instructed  to  make  a  plan  show-  Gloucester,  etc. 
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ing  the  line  and  grade  of  the  highway  passing  through 
the  cities  of  Beverly  and  Gloucester  and  the  towns  of 
Manchester  and  Rockport,  and  known  as  Hale  street, 
Bridge  street,  Central  street.  Union  street,  Washington 
street.  Summer  street.  Western  avenue  and  Main  street, 
to  Railroad  avenue  in  the  town  of  Rockport. 

Approved  June  7,  1898, 
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Maintenance. 

Owing  to  the  comparatively  short  sections  of  State  roads  built 
during  the  first  three  years'  work  of  the  commission,  no  systematic 
and  economical  method  was  devised  for  their  maintenance.  During 
the  past  year  connection  was  made  between  several  of  the  shorter 
sections,  which  resulted  in  fairly  long  and  continuous  roads,  and  a 
system  of  continuous  repairs  has  been  inaugurated  on  these  long  sec- 
tions, which,  it  is  hoped,  will  give  good  results  at  the  minimum  cost. 
One  man,  with  a  horse,  is  employed  to  look  after  as  long  a  piece  of 
road  as  can  be  properly  cared  for.  This  care  includes  picking  off 
loose  stone,  filling  up  any  incipient  ruts  or  hollows,  spreading  binding 
material  when  the  old  material  has  been  displaced,  cutting  the  weeds 
alongside  the  roadway,  filling  any  small  wash-outs  on  the  shoulders, 
and  in  general  keeping  the  road  and  roadside  in  good  repair.) 

Broken  stone  of  two  sizes,  viz.,  half-inch  screenings  and  the  No. 
2,  —  that  which  passes  a  two  and  one-half  inch  mesh  and  stops  at  a 
half-inch  mesh,  —  has  been  stacked  in  small  piles  at  convenient  dis- 
tances along  the  sides  of  the  road  ;  this  to  be  drawn  upon  as  occasion 
requires. 

Under  certain  conditions  of  road  service  and  traflSc  it  has  been 
found  necessary  to  use  either  coarse  sand  or  fine  gravel  as  a  "  binder," 
to  prevent  the  fine  particles  of  the  broken  stone  screenings  from  blow- 
ing away,  and  the  consequent  working  loose  of  the  upper  coating  of 
stone.  In  the  main  the  tendency  of  the  stone  to  work  loose  has  been 
confined  to  a  narrow  strip  between  the  wheel  tracks  and  in  that  part 
of  the  roadway  over  which  the  horses  travel.  This  difficulty  has  not 
been  on  roads  where  the  volume  of  travel  is  suflScient  to  cover  a  width 
of  10  to  12  feet,  but  has  been  confined  to  those  roads  where  the  travel 
keeps  to  one  narrow  line  in  the  centre  of  the  roadway.  A  slight 
sprinkling  of  the  sand  or  fine  gravel,  to  a  width  of  6  to  8  feet,  has 
been  found  to  give  fairly  satisfactory  results,  and  hold  the  broken 
stone  in  place,  even  through  long-continued  dry  spells. 

On  the  shorter  sections  of  roads  the  same  care  is  exercised  to  main- 
tain them  ;  but  the  work  is  performed  by  local  labor,  employed  at  local 
prices  and  overseen  by  the  division  engineers.    Th6  cost  of  carrying 
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on  the  repairs  by  this  last  method  is  somewhat  greater  than  it  is  by 
the  first,  as  there  is  more  or  less  loss  of  time  in  starting  and  finishing 
and  also  in  the  men  thus  temporarily  employed  not  fully  understand- 
ing what  is  required  of  them.  However,  the  diflSculty  from  this  reason 
is  growing  less  year  by  year,  as  the  number  of  experienced  men  is 
rapidly  increasing. 

The  table  marked  "  cost  of  maintenance"  shows  the  cost  per  mile 
per  year  for  repairs  of  all  kinds,  from  the  time  the  work  was  finished 
to  the  end  of  December,  1898.  No  attempt  has  been  made  to  separate 
the  cost  of  maintenance  of  the  roadway  from  that  of  the  roadside, 
although  this  is  being  done,  from  notes  in  the  office.  By  far  the 
largest  part  of  the  maintenance  account  results  from  incidental  re- 
pairs outside  of  the  roadway,  such  as  cleaning  gutters,  cutting  weeds, 
filling  small  wash-outs  and  cleaning  catch-basins  and  waterways. 

In  some  of  the  roads  enumerated  in  the  subjoined  table  a  large  part 
of  the  cost  of  repairs  resulted  from  extraordinary  rainfalls  or  unusual 
floods,  which  may  not  be  expected  to  occur  except  at  long  intervals 
of  time,  and  even  then  with  less  disastrous  results  than  is  indicated 
by  the  amounts  expended. 

No  stone-crushing  machinery  being  located  in  many  of  the  towns 
traversed  by  State  roads,  it  has  been  found  necessary  to  purchase 
many  tons  of  stone,  broken  at  the  time  of  the  building  of  the  road, 
and  stack  it  at  convenient  points  along  the  road.  The  supply  of 
stone  thus  stacked  will  not  be,  in  many  cases,  entirely  used  for  two 
or  three  years,  and  its  cost  being  included  in  the  table  increases  the 
amount  expended  for  repairs,  and  with  it  the  column  marked  ''cost 
per  mile  per  year." 

Taking  the  95  towns  enumerated  in  the  maintenance  table,  it  will 
be  noted  that  the  average  cost  per  mile  per  year  is  about  $108,  includ- 
ing the  more  or  less  extraordinary  items  referred  to. 
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The  following  table  shows  the  work  done  in  1898.    The  column  headed  "Total  value  of  work  done"  includes  the  amounts  already  paid  and  the  amounts  held  in  reserve,  the 

miscellaneous  items  of  cost  pertaining  to  the  work,  and  the  cost  of  inspection  and  engineering. 


CITV-TOWN. 


Cliartemuill/ 
Chlcopce,' 

ColrSn.^!' 


Erving,'.  • 
Pitchburg, 


November,  1898 
November,  1H98 
September,  18',18 


Decoiiilier, 
Novoii.licr, 
December, 


January,  i 
Decoiiiber,  189S  I 

Docomber,   1893  | 


10,929  77 
223  23 
212  37 


6,385        1,438  62 


72,929     »21,S79  il  8,011.37 


13  fiO 
074  09 


705  13 

l,90d  97 


..raJ  c»,. 


276   !        137  60 


0,800  I 
5,000  I 


1,370.0 
2,142.0 


205  60 

32.1  71 


■  Roads  on  wlildi  work  is  yet  to  Ije  doae. 


'  Giaded  roads. 


*  Gravel  roads. 


»  Cubic  yards  o(  gravel. 


'  Includes  stone  on  s 


18,605.0       $3,102  04  jj    11,080.0    |    Ji.Oll  : 

Brainnge  system. 


3S9      tl,lS5  87 
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LBDaa  ExcAVATloy. 


CITY-TOWN. 


Brouffht  fonoard. 


72,929 
13,379 


111,918  1  ^,238  35 


Novomlwr, 


20.60 
27T2O 

ssTso 


201  21) 
320"0S 


822.00' 

i.oioTooi 

1,409.03 
2,787.95 


481  60 

685  83 
3,231  87 


39  30 
13  60 


85.95 
1,785.09 
1,179.94 


320   I  DoceniDer, 


224  94 
332  09 
191  31 


100  00  I 
180  60 
01  67 


321   i  December, 


Nantucket, 
NaDtncIfCt  (No. 
Nantnckct, 
Newburyport,* 


1896-97      276   ,  June, 


December, 
May, 

Decenilwr, 


709  80 
2,739  13 


Oairied  fonoard, 
>  Cubic  7ards  of  gravel. 


March, 
March, 
January, 


*  RoftdB  on  which  work  is  yet  to  be  done. 


<  Worlt  In  llarawicit.  New  B 


1  Ware  done  under  one  c 


?99,G32  89       33,861.4  .  45,616  64      34,681.0     $12,324  63 


I  fniteatl  of  teirord. 


■  Farlislly  bnlll  thia  year. 
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CITY-TOn-N. 

Last  Payment. 

EXCAVATION  AND 

SHAPIXO 
G  "ivS.  so 

Foil 

GUAIID  ItAlL. 

Side  DnAlxs. 

as 

c«.t. 

1  -„.. 

Con. 

Brought  forward,  . 

299  -C 

$42,107  60 

,4,225.69 

$21,010  10 

203 

$20,131  23 

10 

-.9,826  84 

$l,7(i3  92 

$U,.590  76 

3,70t 

201,628 

209,169  j  «,;•*!;•.',« 

$6,515 

04 

34,681.0 

$12,32-1  i;i 

$3,854  74 

$33,861  79 

I'liillinston,  . 
PjillHpauii,'  . 

1897 

2C5 
.328 

November 
December, 

S.i.I.ei- 

1898 

1,933  3.3 

2,900 

^  890  70 
300  77 

100  48 

701"!,^ 

I 

262  CO 
012  84 

255            127  75 

- 

(1,162 
8.133  ! 

12  .3  2  4 

267  SO 
1011  SO 

975.0 
1,298.0 

321 

9143 
8  02 
4  60 

043  n 
186  37 

c 

7 

pliuaaldi>  '. 
Plymonth,* 
Plymoutli,^  . 
Princeton, 

1«97,  'lis 
1897 

Nmeiii  )cr 
Jniiuary, 

ly's 

0.119(1 

1,2I,S^00 

55.10 

! 

24,5^70 

; 

,346            271;  72 

0.(131 
11.1(17 

-•''V" 

187 

30(1 

87 

61 

3,47o7o 

1,006  30 

63  74 

8  26 
67  64 
1  44 

864  22 
764  60 
376  08 

9 
11 
13 

Rolioliotl  

Rovcre  (No.  1), 
Revere  (No.  2),'  . 
Hiclimond,* 
Richmond.'.*  . 

1398 
ji)97 

Sr',f,J;e,. 

|j 

102  73 

4,283  70 
281  36 

7:.-,o 

: 

11  2.-. 

\ 

190"84 
.172  10 

929    ,        42C  89 
1,119        1,347  76 

495           181  63 

750 

262  50 

- 

6,381 
6,476 

127  62 
109  60 
10  SO 

-  1  - 

4,700  . 

319 

06 
28 
20 

424.0 
3  lll'o 

168"00 
33  60 
730  .16 

- 

22  00 
31  60 

219  36 
20,202  10' 
73  62 

8  23 

8  71 
1,082  47 
3,184  10 
179  73 

8 
12 

15 
17 
18 

Russell,'  .... 
Rnssell,'  .... 

Russell  (No.  2)',"  . 
Sandwich,^ 

1897 

ii 

222 

November, 
Decern  Iwr, 

January, 

i| 
i»« 

,,,,  .| 

15.-9-40 

II 

81  94 
353  64 

1 

,348  10 

27"47' 

: 

405  05 
27"47 

■  1  ; 

■ 

6,330  liull.OO' 

.-iMl'oO 

110870 

lia 

M 
72 

00 

''404!o 

ul  40 

I 

2<i  69 

400  36 
6  74 
211  01 

262  M 

15 
17 

•2X1 

Scilnate  

Shrewsliury,  . 
Slirowsbnry,  . 

!«97 

105 

Marcl'i?^' 
Novolnttei-, 

IS 

1»'« 

''"70  30 
- 

4"3  6^ 

- 

30  00 
17  40 

- 

: 

- 

: 

1,034  878"90 

: 

: 

:  i  f 

I 

112.0 

80 

3,ois:„ 

40  50 
'J  16 

'^g  71 
2  03 
I  62 

20 

•k 
i 

sSraMlct,'"'    :      '■  ■ 
South  Hadley,= 

18!)S 

2:11 

Noveinlx'i-, 

"■'12 1.'; 

I'i'""' 
:;,(  ;m 

'1  i 

11.90 

20;83 

\ 

: 

: 

: 
'- 

7,167 

1 1:1  34 

2,76.5;03 

80.0 

40 
00 

: 

1  07 

008  16 
2  73 
493  28 

4 
28 

StoncEniii' 

Sturhrldgc,            '.  '. 
Sudl)ury  

1897' 
1897 

209 

July. 
August, 

!«« 

1  M»l 

39,5.2.3 

!K2l 

395  23 
2;  72 

60  04 

: 

: 

: 
: 

: 

471            282  .12 
09             29  50 

9(1-.' 1" 

v 

580 

I'M  u 

32.5T0 

5 

in 

1,7'52;0 

013  0" 

32  81 

30  14 

31  95 

653  00 
004  17 
263  61 
133  13 

29 
30 
31 
32 

Sadbur^,'^    .  . 
swampa(»ttV,^ 

1898 
1897 

3-18 
279 

December, 

1898 
1898 

12,332  1(! 

: 

: 

2,805         1,14('  00 

0,8 

-    '  31.89 

o(r97 

316.0 
474.0 

60 

10 

: 

1,028.0 

451  12 

- 

20 

'2  70 

292'"52' 

l,(t41  27 

11 

35 

Taunlon,'  ^    .      .  . 

1898 

312 

November, 

1898 

3,750  70 

.Hi 

46  80 

406           223  30 

; 

7.397 

5,280  '  i.ii.vi..-.; 

21  W 
1.1  ,i. 

13  13 

556  74 

Trnro,     .'     .      .  . 

189., 

170 

- 

- 

- 

''^5           1  ' 

8"l0 

87  66 

17 

■m 

Truro.'  .... 

" 

December, 

.898 

2.W,  45 

001 

132  18 

- 

- 

14.0 

10 

316  89 

18 

4(1 

Uxbridge, 

Uxlirldge,'           .  . 

1897 
1898 

252 

November, 
December, 

1898 

974  89 
4,404  05 

695 
1,204 

278  00 
385  28 

113.60 

170  25 

5 

564  46 

: 

: 

21    1         10  50 
814           374  44 

7,35^ 

nolo 

000    I  235.97 
4,660   1  1,424.30 

1,874  25 

UOO.O 

20 

l,M-7o 

366  82 

- 

... 

36  00 

I,. 

I'i! 

Walpole  (North),  . 

1897 

January, 

1898 

•19  19_52 

i  1  n'ss 

.,.,"„- 

37  65 

300  96 

Warcham,      '.      '.  '. 

1898 

i'l 

Decemljcr, 
Octotier, 
eeen,,e,. 

1898 

2,805  75 

2,2011 
4,571 

(100  00 

20  10 

\ 

179  80 

83 

10  01 

1.006  04 
6M  64 

Carrinl  fortonrd. 

*419,084  82 

$71,030  54 



7 

$10,828  99 

$12,785  80 

21,198    1  $13,220  11 

_'_  

$;,iii» 

70 

63,982.0 

$18,203  W, 

$25,205  30 

J52.510  04 

■  Cubic  yarde  of  gravel.  -  Partially  built  thi.  year.  .Roadaon  wlild,  „nrk  ,       lu  i,e  .lone.  <  Gravel  roads.  •  Qraded  roads.  •  Incladei  »»,117.64  for  wall  masonry  and  $16,900  for  laud  damage.  i  InclnJeJ  land  damage.  •  Cubic  yarda  of  clay  and  gravel. 


APPENDIX  K.— Table  showing  Work  done  in 


1898,  and  its  Cost— Concluded. 


July, 

February, 
Fehriiary, 

November, 

February, 

DeMmber, 

November. 
Decemlwr, 
December, 
December, 
May, 

December, 


■  Partially  bnlll  tills  year. 


17,308 
3,482 


1G,676.51    $24,508  30 


.116  87 
753"oj 


l,m  OS 

103  U 
227  O  t 
84  82 


$13,220  1 
147  00 


»7,o80  36  I  320.3 


!),9-i8.5     $3,103  08 


1,010.90 
27.21 

133  !93 


387.16' 

1,818.41 
f>7.48 


2,360  64 
90  97 
3,620  94 


48,144.4      $7,918  70 


130.0 

iioTo 


109  24 

los'os 

37  89 
62  60 


63,982.0  $18,263  4 
2,735.0  967  i 


$25,205  30   I  $52,516  0 


701  28 
.5O4"70 


20  83 
IS  93 
28  to 


$3,206  10  $27,5 


J  and  $4,778.68  pall  by  town  of  Yarmoatli. 
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Appendix  J. 


Cost  per  Standard  Mile. 

The  following  table  gives  the  cost  of  finished  roads  per  mile  in 
length,  reduced  to  a  standard  width  of  fifteen  feet. 

The  column  headed  "  Cities  and  Towns  "  includes  all  the  roads 
built  in  the  respective  municipalities. 

Under  the  general  heading  Cost  per  Standard  Mile  of  Road  "  the 
column  headed  "Total"  includes  the  cost  of  engineering  and  build- 
ing, but  excludes  the  cost  of  administration  expenses,  and  the  salaries 
of  the  chief  engineer  and  two  assistants  since  the  passage  of  the  act 
of  1898.  The  column  headed  "  Macadam  or  Gravel  *'  shows  the  cost 
per  standard  mile  of  this  part  of  the  work  only.    The  column  headed 

Same  with  Telford  and  Drains"  shows  the  cost  per  mile,  including 
the  macadam  and  such  telford  and  drains  as  were  used,  the  difference 
between  the  amounts  in  the  two  columns  showing  the  cost  of  telford 
and  drains.  In  the  same  manner  the  cost  of  any  two  of  the  different 
kinds  of  work  into  which  the  construction  is  subdivided,  as  expressed 
in  the  several  columns,  is  the  difference  between  the  amount  in  that 
column  and  the  amount  in  the  column  next  preceding  it.  The  differ- 
ence between  the  last  column,  headed  "  Same  with  Guard  Rail,"  and 
the  first  column,  headed  "  Total,"  includes  various  incidentals,  such 
as  engineering,  stone  bounds,  paved  gutters,  finishing  between  limits, 
etc. 

The  first  series  of  averages  at  the  foot  of  the  table  includes  those 
of  the  several  items  of  all  classes  of  roads ;  the  second  shows  the 
same  for  graded  roads  on  which  no  surfacing  has  been  placed ;  the 
third,  the  same  for  gravel  roads  ;  the  fourth,  the  same  for  macadam 
or  stone  roads. 

It  will  be  noted  that  those  roads  marked  graded  are  completed  in 
every  detail,  with  the  exception  of  the  surfacing  of  either  broken 
stone  or  gravel. 

The  averages  given  are  of  special  value,  as  showing  the  extreme 
and  varied  conditions  of  road  building  in  the  Commonwealth. 

In  the  beginning  of  its  work  the  commission  undertook  to  rebuild 
the  poorest  and  most  difficult  parts  of  the  roads  petitioned  for.  This 
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policy  tended  to  high-cost  roads,  with  a  gradually  decreasing  average 
cost,  as  the  roads  are  extended  and  the  less  difficult  sections  are 
built.  In  many  instances  the  cost  per  mile  has  been  so  great  that 
the  average  cost  will  not  be  materially  lowered  for  several  years.  It 
can  be  said,  however,  that  during  the  last  year  the  average  cost  per 
mile  of  all  roads  built  has  been  reduced  $319.  The  average  cost  of 
roads  built  in  1898,  as  compared  with  all  the  roads  built  previous  to 
that  year,  has  been  reduced  $716. 

A  study  of  this  table  shows  that  some  of  the  roads  there  indicated 
are  less  than  one  mile  in  length,  while  the  costs  are  reduced  to  a  rate 
per  mile.  On  several  of  these  short  sections  of  road,  bridges  or 
bridge  abutments  were  built,  the  cost  of  which,  distributed  over  the 
fractions  of  a  mile,  gives  a  higher  rate  per  mile  than  will  appear  when 
the  roads  are  extended. 
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pi 

$9,807  06 
10,113  56 
13,686  00 
12,878  25 
7,719  45 
6,331  06 
7,275  91 
10,415  58 
10,816  49 
5,513  30 
6,436  72 
8,290  30 
10,835  25 
5,870  92 
12,663  32 
4,829  81 
9,217  09 
17,682  72  , 

.1 

Same  with 
Culverts 

and 
Bridges. 

$9,735  24 
9,644  09 

13,451  94 

12,878  25 
7,517  12 
6,164  66 
7,012  11 

10,415  58 

10,613  13 
5,365  46 
6,179  27 
8,200  84 

10,604  98 
5,825  80 

12,327  43 
4,628  13 
8,885  05 

17,221  67 

ANDARD  Mil 

Same  with 
Gravel. 

tf)        fM        lA        m        ^                                             ^        Ct^        <^        lA                    CO        A  1^ 

llllllllllllllllll 

)08T  PER  St 

Same  with 

Telford 
and  Drains. 

oi—     oo'*50irtic>o^«~>ooo»oeo-^  t-o«o 

IIIIIIIIIIIIIIIMI 

C 

Macadam  or 
Gravel 
Surfacing 

and 
Shaping. 

liiiiiiiiiiiiir II 

i 

t".      oo      cv               ^      w      r»      ^      w*      ~      «3      ^      ^      o*      w      cw  w 

||||IEI||II||I|||| 

Standard 
Miles. 

Square 
Yards. 

1  ^- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  s 

CITIES  AND  TOWNS. 

Brookfield,  . 
Buckland, 
Charlemont,  . 
Chlcopee, 
Cohasset, 
Concord, 
Cottage  City, 
Dalton,  . 
Deerfield,  . 
Dennis,  . 
Duxbury, 
Edgartown,  . 
Eastbampton, 
Fairhaven, 
Fitchburg, 
Gardner," 
Gloucester,  . 
Goshen,  . 
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$7,068  44 
9,854  69 
0,095  12 
6,396  34 
7,160  05 
5,977  41 
8,740  01 
7,868  67 
4,746  23 
8,811  66 
8,140  72 
5,178  86 
5,826  78 
8,001  69 
7,733  26 
8,472  74 
9,660  18 

11,762  31 

llllllllllllllllll 

$5,004  58 
9,190  57 
6,474  54 
5,947  49 
6,779  25 
5,977  41 
8,673  04 
7,460  22 
3,058  47 
8,176  09 
7,663  07 
4,996  41 
4,432  47 
7,262  64 
7,186  66 
7,883  95 
9,253  66 

10.776  06 

11 

llllSIIIIIIIIIIIII 

Same  with 

Telford 
and  Drains. 

$4,146  59 
6,974  98 
4,424  08 
4,497  51 
5,705  99 
5.195  19 
5,985  11 
6,265  20 

7,364  97 
5,825  63 
4,246  53 
1,752  91 
4,340  28 
6,123  06 
6,160  43 
8,234  38 
7,929  18 

Macadam  or 
Gravel 
Surfacing 

and 
Shaping. 

$3,898  46 
6,389  11 
4,424  08 
4,497  51 
5,705  99 
5,195  19 
5,986  11 
4,899  68 

2. 

7,364  97 
5,221  94 
4,125  92 
'  1,332  35 
3.793  77 
5,123  06 
6,044  90 
8,195  90 
6,271  06 

$9,283  01 
11,819  56 
7,093  62 
7,460  15 
8,155  58 
6,775  52 
9,752  75 
9,355  54 

2  5,549  05 
9,808  90 
9,113  68 
6,737  67 

3  6,638  98 
9,532  16 
8,985  84 
9,498  00 

10,616  37 
13,297  88 

li 

1  1  1  g  1  S  i  i  1  i  1  e  S  i  i  ^  1  1 

Square 
Yards. 

iiiriiiiiiiiiiiiii 

I 


lilillliiliiliL'l 
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Bame  with 
Guard 
Kail. 

$7,387  92 
6,219  91 
4,516  08 
7,963  98 
county. 
8,591  16 
8,922  43 
6,666  44 
8,104  82 
7,927  18 
8,244  95 
8,889  44 
9,386  61 
6,357  90 
6,881  16 

10,081  99 
8,919  77 
6,884  61  . 

Bame  with 
Culverts 

Bridges. 

$7,230  03 

6.059  23 
4,260  15 
7,274  83 
done  by 
8,263  4  5 
8,618  01 
6,591  78 
8,048  05 
7,927  18 
8,236  04 
8,749  27 
«,311  79 

6.060  68 
6,712  78 
9,658  87 
8,820  86 
6,863  03 

J  !| 

\i  a 

$6,966  86 

6,059  23 
3,937  37 
7,274  83 
8,194  04 
7,444  34 
8,338  33 
6,518  43 
7,225  99 
7,422  67 
8,070  97 
8,063  42 
9,041  56 
4,744  34 
6,613  05 
8,646  71 
8,465  98 
6,436  21 

iiiiiiiiiiiiiiiiii 

OST  PER  St 

Same  with 

Telford 
and  Drains. 

$5,343  95 
4,781  39 
3,172  86 
2,909  64 
7,341  23 
4,661  18 
5,896  39 
5,037  55 
6,384  30 
6,982  60 
6.973  07 
6,732  97 
5,486  93 
3,219  90 
5,490  93 
5,612  18 
6,568  54 
5,223  84 

ill  isiiiiii  1,1  fill  1 

i 

$8,467  34 
7,573  58 
6,542  64 
10,031  17 
9,009  35 
9,973  36 
10,354  83 
7,592  19 
9,392  42 
8,182  23 
9,544  50 
10,520  05 
11,112  31 
2  7,372  58 
7,649  53 
11,819  61 
10,987  08 
7,724  78 

1.794 
1.929 
.472 
.865 
2.942 
.675 
2.749 
1.618 
1.451 
1.529 
.606 
.605 
1.136 
.990 
2.433 
2.263 
2.236 
5.104 

Square 
Yards. 

CITIES  AND  TOWNS. 

Taunton, 
Tisbury, . 
Townsend,  . 
Truro,  . 
Tyngsborough, 
Uxbridge, 
Walpole, 
Wareham, 
Warren, . 
Watertown,  . 
Wayland, 
Wenham, 
Westborough, 
West  Boylston,' 
Westfield,  . 
WeBtminster, 
West  Newbury, 
Westport, 
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7,195  22 
6,173  92 
10,874  47 
10,617  50 
8,474  14 
12,644  12 
12,196  03 
14,255  91 
10,172  59 
7,337  58 
7,075  84 

$8,348  58 
5,252  72 
7,476  75 
8,567  03 

1      7,195  22 
6,173  92 
10,484  64 
10,597  37 
8,291  95 
12,475  08 
12,112  99 
13,871  16 
9,854  85 
7,306  60 
7,006  94 

$8,159  71 
4,878  20 
7,048  74 
8,403  35 

6,424  12 
6,173  92 
10,098  72 

Q  SO"  /IT 

8,042  94 
10,681  07 
11,715  34 
6,151  79 
8,176  17 
6,983  54 
6.478  01 

$7,494  69 
3,696  75 
5,698  32 
7,810  04 

IIEIIIIIIII 

$5,895  69 
424  36 
1,860  73 
6,435  31 

5,711  92 
6,423  14 
7,578  83 
6,931  73 
6,934  66 
6,958  39 
8,282  72 
1,938  91 
6,215  86 
4,604  77 
5,675  58 

$5,441  06 
114  61 
1,635  48 
5,958  52 

$5,178  95 

1,111  25 
5,705  69 

$9,722  23 
6,465  61 
8,486  57 
9,978  54 

1.384 
2.254 
2.114 
2.037 
1.907 

.587 
1.922 

.284 
2.011 
2.131 
8.798 

12,180 
19,840 
18,605 
17,922 
18,780 

5,165 
16,915 

2,500 
17,740 
18,750 
77,425 

1 .  .  ,  , 

1 


ifijj 

^  ^  ^  ^  ^ 


■tis 

ail 


i 


<  <  <  < 


^  ^  pS 


138  HIGHAVAY  COMMISSION.       [Pub.  Doc. 


Appendix  L. 

Statement  showing  All  Petitions  received, 
WITH  Lengths  of  Way  petitioned  for,  and 
Lay-outs  made,  together  with  Summary  by 
Counties. 

Barnstable  County. 


Length  j 

PETITIONED  I 
FOR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-97. 

1  1898. 

1 

Feet. 

Miles.  { 

Feet. 

Miles. 

Feet. 

Miles. 

BarDstable,^ 

125 

July  31,  1895,  | 

10,548 

2.00 

- 

- 

- 

- 

BarnBtable,2,3  . 

231 

Feb.  13,  1896, 

10,560 

2.00 

4,452 

.84 

- 

Barnstable.S*  . 

418 

Apr.  23,  1898, 

9,625 

1.82 

- 

- 

!  - 

- 

124 

Jan.  29, 1895, 

16,125 

3.05 

- 

- 

- 

- 

338 

May    1,  1897,  i 

7,470 

1.42 

1.836 

.35 

5,634 

1.07 

Bourne/  .... 

445 

Dec.  19,  1898, 

25,730 

4.88 

Brewster, .... 

118 

Jan.  15,  1895, 

40,982 

7.76 

13,117 

2.49 

Chatham,  .... 

155 

Apr.   4,  1895, 

10,639 

2.01 

102 

Nov.  27,  1894, 

22,500 

4.27 

13,597 

2.57 

8,914 

1.69 

126 

Feb.    6,  1895, 

17,225 

3.26 

Eastham,  .... 

209 

Aug.  5,  1895, 

34,141 

6.47 

Harwich  

106 

Dec.  22,  1894, 

26,150 

4.95 

182 

May  27,  1895, 

10,440 

1.98 

Provincetown, . 

186 

June  4,  1895, 

14,790 

2.80 

Sandwich, 

98 

Nov.  23,  1894, 

9,000 

1.70 

5,280 

1.00 

3,720 

.70 

Sandwich, 

430 

July  15,  189S, 

6,349 

1.20 

676 

.13 

95 

Oct.  22,  1894, 

12,478 

2.36 

12,478 

2.36 

386 

Dec.  1,1897, 

20,503 

3.88 

Wellfleet  

229 

Jan.  30,  1896, 

10,203 

1.93 

Yarmouth,! 

90 

Sept.  28, 1894, 

19,634 

3.72 

19,585 

3.71 

Yarmouth,* 

100 

Nov.  26,  1894, 

!  26,900 

5.10 

26,825 

5.08 

j  361,992 

1 

68.56 

97,170 

18.40 

18,944 

3.59 

Twenty-one  petitions,  in  thirteen  towns. 

Average  distance  petitioned  for,  17,238  feet  (3.27  miles). 

Twenty-seven  lay-outs,  in  seven  towns;  all  on  town  petitions. 

Distance  laid  out,  116,114  feet  (21.99  miles) ;  average,  4,300  feet  (.81  mile). 

Percentage  of  length  laid  out  to  length  petitioned  for,  32.07. 

1  North  county  road  2  gouth  county  road. 

3  From  Yarmouth  line.  *  From  Sandwich  line. 

6  Plymouth  line  to  Sandwich  line.  «  Bourne  Village  to  Wareham  line. 

'  Bourne  Village  to  Sandwich  line. 
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Berkshire  County, 


Length 
pbtitionbd 

1  FOR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Adam8,',2 .... 

48 

July  18, 1894, 

1  12,298 

2.33 

_ 

_ 

_ 

_ 

Adame.s  .... 

279 

July  30,  1896, 

'  5,280 

1.00 

3,000 

.57 

_ 

_ 

Adams,*  .... 

376 

Oct.  16,  1897, 

i  12,582 

2.38 

_ 

_ 

_ 

_ 

Becket  

117 

Jan.  12,1895, 

10,560 

2.00 

_ 

_ 

_ 

_ 

Becket,  

440 

Dec.  16,  1898, 

53,430 

10.12 

_ 

_ 

_ 

_ 

Berkshire  County ,5 

46 

July  18, 1894, 

12,298 

2.33 

_ 

_ 

_ 

_ 

Berkshire  County,' 

47 

July  18,  1894, 

9,018 

1.71 

8,913 

1.69 

_ 

_ 

Berkshire  County,^ 

82 

Aug.  13,  1894, 

10,560 

2.00 

10,560 

2.00 

_ 

_ 

Berkshire  County ,8 

83 

Aug.  13,  1894, 

5,200 

.99 

5,188 

.98 

Berkshire  County ,9 

170 

May  10,  1895, 

6,289 

1.19 

6,200 

1.18 

_ 

_ 

Berkshire  County ,8 

187 

June   6,  1895, 

5,300 

1.00 

5,292 

1.00 

_ 

_ 

Berkshire  County,io 

275 

July  25,  1896, 

5,280 

1.00 

_ 

_ 

_ 

Berkshire  County, 

276 

July  25,  1896, 

1  6,280 

1.00 

_ 

_ 

_ 

_ 

Berkshire  County," 

277 

July  25,  1896, 

5,260 

1.00 

_ 

_ 

_ 

_ 

Berkshire  County," 

278 

July  25,  1896, 

5,280 

1.00 

_ 

_ 

,  _ 

_ 

Berkshire  County 

293 

Sept.  21,  1896, 

8,580 

1.62 

2,704 

.51 

2,923 

.55 

Berkshire  County ,9 

330 

Mar.   9,  1897, 

2,574 

.48 

_ 

_ 

_ 

Berkshire  County,'* 

415 

April  7,  1898, 

6,146 

1.16 

_ 

_ 

_ 

_ 

Berkshire  County ,1" 

434 

Oct.    5,  1898, 

12,900 

2.44 

_ 

156 

.03 

Berkshire  County," 

435 

Oct.    5,  1898, 

5,280 

1.00 

_ 

_ 

Cheshire,! 

331 

Mar.  11,1897, 

5,260 

1.00 

- 

- 

- 

- 

Clarksburg,     .      .  . 

431 

July  26, 1898, 

5,280 

1,00 

Dalton,"  .... 

26 

June  10,  1894, 

12,695 

2.40 

Dalton,"  .... 

176 

May  14,  1895, 

6,300 

1.20 

5,459 

1.03 

Dalton,"  .... 

238 

April  1,  1896, 

6,190 

1.17 

2,800 

.53 

Dalton.is  .... 

313 

Jan.  29,  1897, 

3,300 

.63 

Dalton,"  .... 

340 

May  18,1897, 

5,450 

1.04 

Florida  

74 

Aug.  1,  1894, 

26,853 

1 

5.09 

Great  Barrington,i9 

82 

10,560 

2.00 

10,560 

2.00 

Great  Barrington,  . 

267 

June  18,  1896, 

10,282 

1.95 

4,146 

.79 

Hancock,i9 

170 

6,289 

1.19 

6,200 

1.18 

*  Duplicate  of  county  petition. 

*  North  Adams  road. 

^  See  Great  Barrington. 
"  See  Otis. 
"  See  Lanesborough. 
"  See  Tyringham. 
"  Pittsfield-Springfield  road. 


2  Cheshire-Savoy  road. 
5  See  Adams. 
8  See  Lee. 
11  See  Savoy. 
"  See  West  Stockbridge. 

"  Pittsfield-Northampton  road. 
19  On  county  petition. 


8  Maple  Grove  road. 
"  See  North  Adams. 

9  See  Hancock. 

12  See  Cheshire. 

13  See  Richmond. 
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Berkshire  County  —  Concluded. 


COCXTT,  CiTT  OB 


No. 


Petition 


Length 

PETITIONED  !  

FOR.         I  1894-97. 


Length  laid  out. 

1898. 


1  UV»  >. 

rweceivea. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles 

Hancock,^ 

293 

- 

8,580 

1.62  ! 

2,704 

- 

2,923 

.55 

Hancock, 1 

330 

- 

2.574 

.48 

- 

- 

_ 

Hinsdale,  . 

156 

April  6,  1895, 

5,619 

1.06 

_ 

-  1 

_ 

Lee.i.s 

83 

- 

5,200 

.99 

5,188 

.98  1 

- 

Lee,i,«  . 

187 

1 

5,300 

1.00  1 

5,292 

1.00 

_ 

_ 

Lee.s. 

252 

May  25,  1896, 

5,280 

1.00  j 

_ 

_ 

_ 

_ 

Lee,*. 

* 

348 

June  14,  1897, 

6,762 

1.28  i 

_ 

_ 

_ 

_ 

Lenox, 

178 

May  16,  1895, 

5,280 

1.00 

_ 

_ 

_ 

_ 

Lenox, 

316 

Feb.    7,  1897, 

6,770 

1.28 

_ 

_ 

- 

_ 

Laneeborougb,! 

278 

- 

5,280 

1.00 

_ 

_ 

_ 

Monterey, 

256 

June  5,  1896, 

5,900 

1.12 

_ 

_ 

_ 

Monnt  Washington, 

92 

Oct.    1, 1894, 

8,300 

1.58 

_ 

_ 

_ 

- 

North  Adams,^ 

47 

- 

9,018 

1.71 

8,913 

1.09 

- 

_ 

North  Adams,* 

254 

May  27,  1896, 

i  5,742 

1 

1.09 

- 

- 

- 

- 

North  Adams.s 

393 

Dec.  22,  1897, 

12,436 

2.36 

_ 

_ 

_ 

_ 

Otie.i 

275 

_ 

\  5,280 

1.00 

~ 

- 

_ 

_ 

Pittefield,^ 

• 

78 

Aug.  7,  1894, 

:  24,087 

4.56 

5,280 

1.00 

2,865 

.54 

Pittsfield,' 

259 

June  10,  1896, 

i 

\  5,900 

1.12 

4,040 

.76 

- 

- 

Richoiond,* 

198 

June   4, 1895, 

10,462 

1.98 

- 

Richmond,® 

248 

May    9,  1896, 

5,280 

1.00 

2,500 

.48 

2,780 

.53 

Richmond,',^  . 

434 

12,900 

2.44 

156 

.03 

Savoy  ,1  . 

276 

5,280 

1.00 

Btockbridge,  . 

136 

Feb.  26,  1895, 

1 

i  10,700 

2.02 

Tyringham,^  . 

435 

5,280 

i 

1.00 

West  Stockbridge,io 

166 

Sept.  30,  1895, 

1  6,146 

1.16 

Williamstown, 

145 

Mar.  10,  1895, 

10,576 

2.00 

6,497 

1.23 

3,650 

.69 

Windsor,  . 

36 

July  12,  1894, 

42,787 

8.10 

1,501 

.08 

Totals, 

.       .  . 

424,763 

80.49 

1 

74,080 

14.  as 

!  12,374 

2.34 

Forty -six  petitions  (fifteen  county,  five  city  and  twenty -six  town),  in  two  cities  and  twenty-two 
towns. 

Average  distance  petitioned  for,  9,234  feet  (1.75  miles). 
Tweniy-seven  lay-oute,  in  two  cities  and  eight  towns. 
Laid  out  on  county  petitions,  41,936  feel  (7.94  miles). 
Laid  out  on  city  petitions,  12,185  feet  (2.31  miles) 
Laid  out  on  town  petitions,  32,333  feet  (6.12  miles). 

Total  length  laid  out,  86,454  feet  (16.37  miles) ;  average,  3.202  feet  (.61  mile). 
Percentage  of  length  laid  out  to  distance  petitioned  for,  20.34. 


1  On  county  petition.        -  Becket  road.  ^  South  Lee  road.      *  Lenox  road. 

*  Williamstown  road.       ^  West  Main  Street.       "  Uancocb  road.         «  Dalion  road. 
East  read  to  Pittsfield.  i°  Duplicate  of  county  petition. 
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Bristol  County. 


Length 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

PETITIONED 
FOR. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Acushnet,^ 

96 

Oct.  24,  1894, 

35,500 

6.73 

3,363 

.64 

- 

- 

Acu8hnet,2 

97 

Oct.  24,  1894, 

6,326 

1.20 

- 

- 

- 

- 

Attleborough.s 

183 

May  29,  1895, 

14,153 

2.68 

- 

- 

- 

- 

Attleborough,* 

184 

May  29,  1895, 

5,112 

.97 

- 

- 

- 

- 

Attleborough,6 

268 

June  18,  1896, 

14,246 

2.70 

- 

- 

- 

- 

Berkley,  .... 

281 

Aug.  3,1896, 

22,728 

4.30 

- 

- 

- 

- 

Bristol  County,* 

63 

July  24,  1894, 

48,070 

9.11 

18,866 

3.57 

6,568 

1.24 

Dartmouth,*  . 

22 

July  9,1894, 

24,000 

4.55 

- 

- 

2,975 

.56 

DightOD,'  .... 

150 

Mar.  26,  1895, 

24,576 

4.65 

- 

- 

- 

- 

Dighton,"  .... 

226 

Jan.    2,  1896, 

8,261 

1.56 

- 

- 

- 

- 

Ea8toD,i°  .... 

139 

Mar.   1, 1895, 

39,000 

7.39 

- 

- 

- 

- 

Baston,"  .... 

365 

Sept.  2,  1897, 

4,300 

.81 

- 

- 

- 

- 

Fairhaven, 

31 

July  10,  1894, 

20,100 

3.80 

7,653 

1.45 

- 

- 

Freetown, 

314 

Feb.    3,  1897, 

16,850 

3.20 

- 

- 

- 

- 

Mansfield, 

341 

Apr.   8,  1897, 

5,121 

.97 

- 

- 

- 

- 

New  Bedford,  . 

191 

June  18,  1895, 

2,950 

.56 

- 

- 

- 

- 

North  Attleborough, 

18 

July   5,  1894, 

25,550 

4.83 

16,979 

3.21 

- 

- 

Raynham, 

134 

Feb.  23,  1895, 

23,000 

4.36 

Rehoboth, 

132 

Feb.  20,  1895, 

29,186 

5.53 

8,193 

1.55 

Occ&UUii,  .... 

127 

Fob  IRQ'S 

14,591 

2.76 

Somerset, .... 

147 

Mar.  30,  1895, 

29,800 

5.64 

10,830 

2.05 

Swansea  

235 

Mar.  10,  1896, 

36,515 

6.92 

Taunton," 

171 

May  11,  1895, 

25,864 

4.89 

Taunton,9,«  . 

179 

May  16,  1895, 

23,752 

4.50 

6,300 

1.20 

3,170 

.60 

Taunton,",i»  . 

180 

May  19,  1895, 

13,200 

2.50 

Westport,i« 

53 

24,070 

4.56 

18,866 

3.57 

3,593 

.68 

Totals, 

482,385 

91.36 

72,184 

13.67 

9,738 

1.84 

Twenty-five  petitions  (one  county,  four  city,  twenty  town),  in  two  cities  and  sixteen  towns. 

Average  distance  petitioned  for,  12,060  feet  (2.29  miles). 

Twenty -one  lay-outs,  in  one  city  and  seven  towns. 

Laid  out  on  county  petitions,  25,434  feet  (4  81  miles). 

Laid  out  on  city  petitions,  9,470  feet  (1.80  miles) . 

Laid  out  on  town  petitions,  47,018  feet  (8.90  miles). 

Total  length  laid  out,  81,922  feet  (15.51  miles) ;  average,  3,901  feet  (.74  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  16.98. 


1  New  Bedford-Boston  road, 
s  Washington  Street  (turnpike), 
e  Washington  and  Horton  streets. 
'  Duplicate  of  county  petition. 
»  Taunton-Providence  road. 

Brockton-Mansfield  road. 
"  Winthrop  Street. 
IB  No  plan;  distance  scaled  on  map. 


2  Fairhaven  road. 

*  North  Avenue. 

•  See  Dartmouth  and  Westport. 
«  Taunton-Fall  River  road. 

^0  Boston-Taunton  road. 
"  Somerset  Avenue  and  Dean  Street. 
1*  Broadway  (Boston-Taunton  road). 
"  On  couuiy  petition. 
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County  of  Dukes  County. 


Length  i 
petitioned 

FOR. 

Length  laid  out. 

County,  Citt  or 
Town. 

No. 

Petition 
Received. 

1 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Chilmark, 

12 

July   3,  1894,  ! 

41,237 

7.81 

- 

- 

- 

- 

Cottage  City  ,1  . 

7 

1 

13,117 

2.48 

12,538 

2.37 

Cottage  City.i  . 

335 

- 

2,150 

.41 

Dukes  County,2 

7 

July    2,  1894, 

26,217 

4.96 

12,538 

2.37 

Dukes  County,3 

335 

Mar.  27,  1897, 

6,919 

1.31 

Edgartown,!  . 

7 

13,100 

2.48 

1,705 

.33 

Tiabury,  .... 

3 

June  28,  1894, 

10,609 

2.01 

10,194 

1.93 

Tisbury.i  .... 

335 

4,769 

.90 

West  Tiabury, 

4 

June  28,  1894, 

28,441 

5.39 

15,000 

2.84 

West  Tisbury,* 

244 

May  29,  1896, 

6,912 

1.18 

Totals, 

119,635 

22.66 

39,437 

7.47 

Six  petitions  (two  county,  four  town),  in  five  towns. 
Average  distance  petitioned  for,  19,939  feet  (3.78  miles). 
Eight  lay-outs,  in  four  towns. 

Laid  out  on  county  petition,  14,243  feet  (2,70  miles). 
Laid  out  on  town  petitions,  25,194  feet  (4.77  miles). 

Total  length  laid  out,  39,437  feet  (7.47  miles) ;  average,  4,930  feet  (.93  mile). 
Percentage  of  length  laid  out  to  length  petitioned  for,  32.96. 


1  On  county  petition. 

s  See  Cottage  City  and  Tisbury. 


-  See  Cottage  City  and  Edgartown. 
*  Petition  for  change  of  location. 
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Essex  County. 


Length 
petitioned 

POR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Amesbury, 

203 

July  22, 1895, 

27,977 

6.30 

- 

- 

- 

- 

Andover,^ 

20 

July    6,  1894, 

31,400 

5.95 

8,936 

1.70 

- 

- 

Andover,2,s      .  . 

436 

- 

21,750 

4.12 

- 

- 

- 

- 

Andover.s,* 

442 

Dec.  18,  1898, 

25,080 

4.75 

- 

- 

- 

- 

AndoTer,^  . 

443 

Dec.  18,  1898, 

21,750 

4.12 

- 

- 

- 

- 

Beverly,2  .      ,      .  . 

64 

- 

13,900 

2.64 

7,813 

1.47 

2,800 

.53 

Boxford,  .... 

395 

Dec.  23,  1897, 

25,125 

4.76 

- 

- 

- 

- 

Danvere,  .... 

351 

June  29,  1897, 

6,267 

1.18 

- 

- 

- 

- 

Essex  

364 

Aug.  3,1897, 

22,412 

4.24 

- 

- 

- 

- 

Essex  County,* 

64 

July  30,  1894, 

53,800 

10.19 

11,007 

2.09 

2,800 

.53 

Essex  County ,T 

436 

Oct.  26,  1898, 

29,670 

5.62 

- 

- 

- 

- 

Georgetown,  . 

390 

Dec.  16,  1897, 

16,800 

3.18 

- 

- 

- 

- 

Gloucester,* 

28 

July  10,  1894, 

9,650 

1.83 

8,452 

1.60 

1,198 

.23 

Gloucester,^ 

110 

Jan.    1,  1895, 

54,120 

10.25 

- 

- 

- 

- 

Gloucester,* 

380 

Apr.   5,  1897, 

8,528 

1.62 

- 

- 

3,446 

.65 

Groveland, 

211 

Aug.  8,  1895, 

23,948 

4.53 

- 

- 

- 

- 

Hamilton,' 

64 

- 

18,100 

3.43 

- 

- 

- 

- 

Haverhill, 

297 

Nov.   4,  1896, 

13,888 

2.63 

- 

- 

- 

- 

Ip8wich,2," 

64 

- 

12,700 

2.40 

- 

- 

- 

- 

Ipswich.ii 

239 

Apr.  4,  1896, 

11,900 

2.25 

Lawrence," 

76 

Aug.  2,  1894, 

2,640 

.60 

Lawrence        •      •  • 

245 

May    4,  1896, 

4,660 

.88 

Lawrence,i2 

284 

Aug.  25,  1896, 

2,300 

.44 

Lawrence,!* 

285 

Aug.  25,  1896, 

1,750 

.33 

Lawrence,!^     .  . 

290 

Sept.  11,  1896, 

1,408 

.27 

1,408 

.27 

Lawrence,2,i6  . 

436 

7,920 

1.50 

Lynn,  .... 

342 

May  20,  1897, 

9,120 

1.73 

Manchester, 

167 

May    1,  1895, 

5,280 

1.00 

Merrimac, 

204 

July  26,  1895, 

15,134 

2.87 

2,959 

.56 

1,588 

.30 

!  Boston-Lawrence  road.  *  On  county  petition. 

s  Lowell-Lawrence  road.  *  Duplicate  of  county  petition. 

8  Tewksbury  road.  6  gee  Beverly,  Wenharn,  Hamilton  and  Ipswich. 
'  See  Lawrence  and  Andover.  »  "Western  Avenue. 

9  Essex  Avenue,  "Washington  Street  and  Rockport  road.  South  of  arch  bridge. 
"  North  of  arch  bridge.  12  Haverhill  Street. 

"  South  Broadway.  1*  Prospect  Street. 

"  Jackson  Street.  i«  Lowell  road,  south. 
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Essex  County  —  Concluded. 


County,  Citt  or 
Town. 

WO. 

Petition 
Received. 

Length 
petitioned 

POR. 

Length  laib  out. 
1894-97.     1  1898. 

Feet. 

Milea. 

Feet. 

Miles. 

Feet. 

Miles. 

Aiethuen,^ 

287 

Aug. 

31, 

1896, 

20,184 

3.82 

5,478 

1.04 

- 

- 

Methuen,*       .  . 

• 

387 

Dec. 

8, 

1897, 

5,280 

1.00 

- 

- 

- 

- 

MiddletOQ, 

347 

June 

12, 

1897, 

26,501 

5.02 

- 

- 

- 

- 

Hewbury.s 

197 

July 

2, 

1895, 

22,238 

4.24 

- 

- 

- 

- 

Kewbury,* 

410 

Mar. 

7, 

1898, 

23,133 

4.38 

- 

- 

- 

- 

Newburyport," 

196 

July 

1, 

1895, 

10,100 

1.91 

j  4,659 

.88 

4,600 

.87 

Newburyport,* 

417 

Apr. 

22, 

1898, 

2,700 

.51 

- 

- 

1 

- 

Nortli  Andover, 

274 

July 

1, 

1896, 

10,188 

1.93 

- 

Peabody," 

352 

July 

1, 

1897, 

5,280 

1.00 

1 
1 

- 

1 

- 

Peabody,^ 

353 

July 

1, 

1897, 

12,120 

2.30 

- 

- 

- 

Rockport, 

135 

Feb. 

23, 

1895, 

5,736 

1.08 

- 

- 

- 

- 

242 

Apr. 

23, 

1896, 

19,270 

3.65 

Saliebury,8 

243 

Apr. 

27, 

1896, 

10,560 

2.00 

Salisbury,' 

Feb. 

11, 

1898, 

11,500 

2.18 

Saugus,  . 

34 

July 

11, 

1894, 

8,811 

1.67 

8,444 

1.60 

Swampscott,  . 

375 

Oct. 

14, 

1897, 

8,780 

1.66 

5,449 

1.03 

Topsfield, 

383 

Nov. 

27, 

1897, 

26,031 

4.95 

Wenham,  .  . 

64 

9,100 

1.73 

3,194 

.61 

West  Newbury," 

101 

Nov. 

26, 

1894, 

27,017 

5.11 

11,731 

2.22 

West  Newbury.io  . 

206 

July 

25, 

1895, 

4,000 

.76 

684,304 

129.60 

60,079 

11.38 

22,076 

4.18 

Forty-three  petitions  (two  county,  twelve  city  and  twenty -nine  town), in  six  cities  and  twenty- 
fourtowns. 

Average  distance  petitioned  for,  15,914  feet  (3.01  miles). 
Twenty-two  lay-outs,  in  four  cities  and  seven  towns. 
Laid  out  on  county  petitions,  13,807  feet  (2.62  miles). 
Laid  out  on  city  petitions,  23,763  feet  (4.49  miles). 
Laid  out  on  town  petitions,  44,585  feet  (8.45  miles). 
Total  length  laid  out,  82,155  feet  (15.56  miles). 
Average,  3,734  feet  (.71  mile) . 

Percentage  of  length  laid  out  to  distance  petitioned  for,  12.01. 


1  Haverhill  road.  »  Lowell  road. 

s  Boston-Newburyport  road,  via  Oldtown.         *  Boston-Newburyport  road,  via  Turnpike. 

Newburyport-Haverhill  road.  ^  From  Lynn  line;  Washington  and  Lynn  streets. 

T  From  Danvers  line;  Sylvan  and  Andover  streets.  »  Newburyport  road. 

'  Haverhill  road.  ^°  Proposed  relocation  at  Pipe  Stave  Hill. 
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Franklin  County. 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-07. 

1808. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Asnneia,' .... 

195 

.Tnnp  1S95 

5  300 

1.00 

ABOllClUy  .... 

367 

Sept.  18,  1897, 

8,900 

1.70 

3,907 

.74 

4,585 

.87 

rSiiCKiauUi'',^  ... 

38 

.Tnlv  Id  1894 

1,152 

.22 

796 

.15 

Buckliind,*      .  • 

112 

.Tnn  ISQt 

UaU.      Of  LOVOf 

5  280 

1.00 

5  308 

1.01 

'Rii/«lr1anr1  4 

224 

Dec.  28,  1895, 

5  280 

1.00 

5,325 

1.01 

BucklaDd,^  ... 

315 

5,274 

1.00 

1,924 

.36 

Charl6tn0Dt,     .      o  . 

120 

7  500 

1.42 

2,040 

.39 

1  326 

.25 

CbarlemoDt,     .      •  . 

450 

34  320 

6.50 

Colrain,^  .... 

43 

•Tnlv  17  ISQi 

1,062 

.20 

CoiraiD,  .... 

133 

12,438 

2.36 

5,679 

1.08 

Colrain,  .... 

432 

Ana     9  IftQS 
x\ug.    ^,  lol^o, 

17  060 

3.23 

OoDwa^y  .... 

215 

Sept.  4,  1895, 

14  147 

2.68 

XJWl  L1C111|   1             .             .  . 

24 

9  400 

1.79 

8  093 

1.53 

Xy6crn6ici|'  ... 

329 

Kfnr    1(1  18Q7 

oD,you 

7.00 

BrviDg,  .... 

152 

Afar    90  1fiO<\ 

10  717 

2.03 

4  213 

.80 

FraDklin  County^'  .  • 

24 

.Tiilv    Q  1801 

69  170 

13.10 

6.22 

4  213 

.80 

Ixlll,  ..... 

130 

eu.    1 ,  lov^o. 

10,520 

1.99 

V7r6cUU61U|^  ... 

188 

.Til  HA  10  180"^ 

23  700 

4.49 

vTreeuneia,'"  ... 

332 

Mar    9"?    1 Q07 

6  722 

1  97 

O'r66D06ld|^^  ... 

397 

Df>f    9*?  1S07 

5  300 

1.00 

Montague,^'  ... 

304 

j^ec.  10,  loyo, 

10,560 

2.00 

Montaguei^^  ... 

359 

0 uiy  1 1,  loy < , 

6,587 

1.25 

- 

- 

6,761 

1.09 

^ontagU6)^^  ... 

360 

Tnlv  11  1SQ7 
ti  uiy  11,  loy  1 , 

8.305 

1.57 

New  Salem, 

258 

June  8,  1896, 

27,300 

5.17 

Northfield, 

422 

June  8, 1898, 

15,840 

3.00 

Orange,^  .... 

6 

July    2,  1894, 

30,550 

5.74 

11,644 

2.19 

Orange,^  .... 

103 

Dec.  10,  1894, 

5,280 

1.00 

Orange,3  .... 

301 

Nov.  27,  1896, 

2,300 

.43 

Bhelburne," 

35 

July  11,  1894, 

12,138 

2.30 

11,398 

2.16 

Shelburne,"  . 

227 

Jan.  13,1896, 

5,300 

1.00 

Sunderland, 

52 

July  24,  1894, 

4,151 

.80 

992 

.17 

Sunderland, 

402 

Jan.  11,  1898, 

5,280 

1.00 

Whately," 

325 

Feb.  28,  1897, 

5,400 

1.02 

Whately,»8 

408 

Feb.  11,  1898, 

5,300 

1.00 

Totals, 

349,521 

66.20 

49,403 

9.35 

23,488 

4.45 

Thirty -three  petitions  (one  county  and  thirty-two  town),  in  sixteen  towns. 

Average  distance  petitioned  for,  10,590  feet  (2.01  miles). 

Twenty-six  lay-outs,  in  ten  towns. 

Laid  out  on  county  petitions,  37,036  feet  (7.02  miles). 

Laid  out  on  town  petitions,  35,855  feet  (6.72). 

Total  length  laid  out,  72,891  feet  (13.80  miles) ;  average,  2,804  feet  (.53  mile). 
Percentage  of  length  laid  out  to  distance  petitioned  for,  20.85. 


I  Shelburne  Falls  road.  2  Shelburne  Falls  road,  relocation. 
'  Duplicate  of  county  petition.  *  Ashfield  road. 

5  On  county  petition.  s  Sunderland  road. 

^  Greenfield-Northampton  road.  8  gee  Buckland,  Colrain,  Deerfield,  Ervlng, 

Orange,  Shelburne  and  Sunderland. 

9  Bernardston  road.  10  Deerfield  road. 

II  Shelburne  road.  "  Miller's  Falls  road  via  Ferry  road. 
"  Miller's  Falls  road  via  Pipe  line.  "  Miller's  Falls  road  via  L  Street. 

"  Colrain  road.  w  Greenfield  road. 

"  Hatfield  road.  w  Deerfield  road. 
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Hampden  County. 


Length 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

PBTITIONKD 
FOR. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Biandford.i  . 

216 

Sept.  7,  1895, 

13,337 

2.84 

- 

- 

- 

- 

Blandford,2 

321 

Feb.  23,  1897, 

13,858 

2.63 

- 

- 

- 

- 

Brimfield.s 

40 

July  6,1894, 

36,370 

6.89 

6,160 

1.17 

- 

- 

Brimfield,*,5  . 

131 

- 

9,355 

1.77 

- 

- 

- 

- 

Che8ter,8,7 

104 

Dec.  11,  1894, 

5,280 

1.00 

- 

- 

- 

- 

Chester,"  ,7 

426 

June  23,  1898, 

5,280 

1.00 

- 

- 

- 

- 

Chester.s  .... 

441 

Dec.  16,  1898, 

34,950 

6.62  , 

- 

- 

- 

- 

Chicopee,  .... 

223 

Dec.  28,  1895, 

5,700 

1.08 

3,042 

.58 

1,510 

.29 

East  Longmeadow, . 

202 

July  11,  1895, 

25,426 

4.81 

- 

- 

- 

- 

Granville, 

87 

Sept.  6,  1894, 

9,216 

1.75 

- 

- 

- 

- 

Hampden, 

201 

July  11,  1895, 

18,031 

3.41 

- 

- 

- 

- 

Hampden  County . 

19 

July    6,  1894, 

100,480 

19.03 

40,019 

7.58 

8,335 

1.58 

Hampden  County ,9  . 

131 

Feb.  12,  1895, 

90,064 

17.06 

5,276 

1.00 

- 

- 

Hampden  County ,1° 

241 

Apr.  23,  1896, 

2,400 

.46 

- 

- 

- 

- 

Hampden  County, 

273 

July   3,  1896, 

5,300 

1.00 

- 

- 

- 

- 

Holyoke,* 

273 

- 

5,300 

1.00 

- 

- 

- 

- 

Longmeadow,  . 

333 

Mar.  24,  1897, 

5,400 

1.02 

- 

- 

- 

- 

Ludlow,  .... 

236 

Mar.  11,  1896, 

14,831 

2.80 

- 

- 

- 

- 

Mon8on,i2 .... 

57 

July  26,  1894, 

14,960 

2.83 

4,933 

.93 

- 

- 

Mon8on,*,5 

131 

_ 

6  925 

1.31 

Palmer,*  .... 

131 

- 

46,034 

8.72 

rvusseii,^  .... 

19 

35,380 

6.70 

22,270 

4.21 

5,605 

1.06 

Wales  

41 

July  16,  1894, 

25,922 

4.91 

Westfield,* 

19 

40,900 

7.75 

9,695 

1.84 

2,730 

.52 

West  Springfield,"  . 

113 

Jan.    8, 1895, 

24,200 

5.58 

8,054 

1.53 

West  Springfield,*  . 

241 

2,400 

.46 

Wilbraham,*  . 

131 

27,750 

5.26 

i  5,998 

1.14 

Wilbraham, 

247 

May    8,  1896, 

4,140 

.78 

4,140 

.78 

Totals, 

.   .  . 

420,385 

79.62 

.  64,292 

12.18 

9,845 

1.87 

Twenty  petitions  (four  county,  one  city  and  fifteen  town),  in  two  cities  and  fifteen  towns. 

Average  distance  petitioned  for,  21,019  feet  (3.98  miles). 

Twenty-five  lay-outs,  in  one  city  and  pix  towns. 

Laid  out  on  county  petitions,  48,354  feet  (9.16  miles). 

Laid  out  on  city  peiitionH,  4,552  feet  (.87  mile). 

Laid  out  on  town  petitions,  21.231  feet  (4.02  miles). 

Total  length  laid  out,  74,137  feet  (14. uo  miles). 

Percentage  of  length  laid  out  to  length  petitioned  for,  17.65. 


1  Huntington  road.  ^  Russell  road.       ^  Road  to  Brimfield  Centre. 

*  On  county  petition.        6  River  road.  «  Springfieid-Pittefield  road. 

^  Covered  by  subsequent  petition.  »  See  Westtieid,  Russell  and  W.  Springfield. 

»  See  Wilbraham,  Palmer,  Monson  and  Brimfield.  '^^  See  W.  Springfield;  Agawam  road. 
"  See  Holyobe-Springfield  road.      ^'  Palmer  road.  "  Duplicate  of  county  petition. 
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Hampshire  County. 


CouNTT,  City  or 
Town. 

No. 

Petition 
Received. 

Length 
petitioned 

FOR. 

Lenoth 
1894.97. 

LAID  OUT. 
1898. 

Feet. 

Miles 

Feet.  1  Miles. 

Feet. 

Miles 

Amheret  

181 

May 

18, 

1895, 

5,356 

1.02 

- 

- 

_ 

_ 

Belchertown,!  . 

220 

Nov. 

18, 

1895, 

5,280 

1.00 

- 

- 

Belchertown.i  . 

282 

Aug. 

6, 

1896, 

5,280 

1.00 

- 

- 

Chesterfield  ,2  . 

128 

Feb. 

6, 

1895, 

3,930 

.74 

- 

- 

CummlngtOD,'  . 

27 

July 

10, 

1894, 

55,053 

10.43 

- 

- 

Kasthampton,* 

114 

Jan. 

10, 

1895, 

5,854 

1.11 

- 

- 

Eaethampton,^,^ 

189 

July 

10, 

1895, 

6,800 

1.29 

6,963 

1.32 

Enfield  

283 

Aug. 

25, 

1896, 

9,593 

1.81 

- 

- 

GoBhen,2  .... 

2 

June 

28, 

1894, 

29,480 

5.58 

10,058 

1.91 

Granby,8  .... 

5 

- 

- 

3,347 

.63 

3,347 

.63 

Granby,  .... 

289 

Sept. 

9. 

1896, 

10,700 

2.03 

- 

- 

Greenwich, 

295 

Oct. 

17, 

1896, 

5,464 

1.03 

- 

- 

Hadley.V- 

94 

Oct. 

20, 

1894, 

5,667 

1.08 

5,676 

1.08 

Hadley,*  .... 

200 

July 

11, 

1895, 

4,133 

.78 

3,683 

.70 

450 

.08 

Hadley,*  .... 

286 

Aug. 

27, 

1896, 

14,766 

2.80 

- 

- 

2,001 

.38 

Hampshire  County,' 

5 

June 

29, 

1894, 

154,192 

29.19 

38,746 

7.33 

4,444 

.85 

Halfield.T  .... 

164 

Apr. 

23, 

1695, 

2,500 

.47 

~ 

Hatfield,8  .... 

165 

Apr. 

O'} 

^o, 

1895, 

5,280 

1.00 

_ 

_ 

Huntington,     .      .  . 

99 

Nov. 

24, 

1894, 

14,408 

2.73 

5,336 

1.01 

- 

- 

Middlefield,  . 

177 

May 

14, 

1895, 

5,400 

1.03 

Northampton,^,^     .  . 

67 

July 

31, 

1894, 

2,997 

.56 

2,997 

.56 

Northampton,2,io 

194 

June 

25, 

1895, 

5,280 

1.00 

1,753 

.33 

1,417 

.27 

South  Hadley ,B 

5 

15,571 

2.95 

4,852 

.92 

3,027 

.57 

South  Hadley,2 

288 

Sept. 

3, 

1896," 

8,816 

1.67 

Southampton,  . 

253 

May 

25, 

1896, 

5,280 

1.00 

Ware,  .... 

205 

July 

29, 

1895, 

4,100 

.77 

1,788 

.34 

Williamsburg.s 

5 

26,063 

4.94 

3,100 

.58 

Williamsburg.^,"  . 

129 

Feb. 

6, 

1895, 

11,908 

2.26 

William8burg,2,i2  . 

249 

May 

11, 

1896, 

5,695 

1.08 

Williamsburg.is 

411 

Mar. 

17, 

1898, 

6,036 

1.14 

6,036 

1.14 

Williamsburg,2,i2  . 

439 

Dec. 

12, 

1898, 

4,700 

.89 

Totals, 

263,618 

49.93 

49,553 

9.38 

12,931 

2.45 

Twenty.eight  petitions  (one  county,  two  city  and  twenty-five  town),  in  one  city  and  seventeen 
towns. 

Average  distance  petitioned  for,  9,415  feet  (1.78  miles). 
Twenty-one  lay-outs,  in  one  city  and  eight  towns. 
Laid  out  on  county  petitions,  43,190  feet  (8.18  miles). 
Laid  out  on  city  petitions,  2,997  feet  (.56  mile). 
Laid  out  on  town  petitions,  16,297  feet  (3.09  miles). 

Total  length  laid  out,  62,484  feet  (11.83  miles) ;  average,  2,976  feet  (.56  mile). 
Percentage  of  length  laid  out  to  distance  petitioned  for,  23.69. 


1  Granby  road.  2  Duplicate  of  county  petition.     s  Holyoke  Street. 

*  Northampton  road.  e  On  county  petition. 

8  See  Chesterfield,  Cummington,  Easthampton,  Goshen,  Granby,  Hadley,  Northampton,  South 

Hadley  and  Williamsburg.       t  North  Hatfield  road.  8  Road  to  Hatfield  village. 

9  Bridge  Street.  10  Easthampton  road,  11  Chesterfield  road. 
"  Goshen  road.                         is  Relocation  Goshen  road. 
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Middlesex  County. 


County,  Citt  or 
Town. 

^0. 

Petition 
Received. 

1 

Length 
petitioned 

FOR. 

Length  i 
1894.97. 

^ID  OUT. 
1898. 

j 

Feet. 

Miles. 

Feet. 

Miles. 

Feet.  {Miles. 

Acton.i 

119 

Jan.  7, 

1895, 

9,158 

1.73 

- 

_ 

_ 

Acton  ,1 

138 

Feb.  28, 

1895, 

12,129 

2.30 

- 

- 

_ 

_ 

Acton,2,3  . 

233 

_ 

_ 

21,922 

4.15 

- 

- 

_ 

_ 

Acton ,3,*  . 

413 

_ 

_ 

29,400 

5.57 

- 

- 

_ 

_ 

Aahby,  . 

1 

June  27, 

1894, 

18,625 

3.53 

12,936 

2.46 

3,602 

.68 

Ashland,^  . 

361 

July  24, 

1897, 

11,843 

2.24 

_ 

_ 

_ 

_ 

Ashland ,6 . 

362 

July  24, 

1897, 

9,112 

1.73 

- 

- 

_ 

_ 

Ayer, 

225 

Jan.  1, 

1896, 

15.546 

2.95 

- 

- 

_ 

_ 

Bedford,  . 

175 

May  14, 

1895, 

19,636 

3.72 

2.872 

.54 

_ 

_ 

Belmont,  . 

343 

May  21, 

1897, 

5,109 

.97 

- 

- 

_ 

_ 

Billerica,  . 

264 

June  13, 

1896, 

18,490 

3.50 

- 

- 

_ 

Boxborough,2,3 

233 

_ 

_ 

17.508 

3.32 

3,591 

.68 

_ 

_ 

Burlington, 

336 

Apr.  16, 

1897, 

14,207 

2.69 

- 

- 

_ 

_ 

Carlisle,  . 

109 

Dec.  26, 

1894, 

21,531 

4.08 

- 

- 

_ 

_ 

Chelm8ford,^8  . 

50 

July  20, 

1894, 

5,583 

1.06 

- 

- 

4,347 

.82 

Chelmsford,3,8  . 

266 

_ 

6,030 

1.15 

- 

- 

_ 

_ 

Concord,*  . 

81 

Sept.  11, 

1894, 

8,550 

1.62 

3,394 

.64 

4,325 

.82 

Concord,*  . 

388 

Dec.  7, 

1897, 

7,068 

1.34 

- 

- 

_ 

_ 

Dracut, 

344 

June  3, 

1897, 

21,378 

4.15 

- 

- 

_ 

Dunstable, 

291 

Sept.  17, 

1896, 

8,778 

1.66 

_ 

_ 

_ 

_ 

Framingham,  . 

303 

Dec.  17, 

1896, 

8,296 

1 

1.57 

_ 

- 

- 

- 

Qroton.w  . 

105 

Dec.  17, 

1894, 

40,215 

7.61 

- 

- 

Groton,*  . 

219 

Nov.  14, 

1895, 

j  22.597 

4.28 

Holliston, . 

363 

July  30, 

1897, 

1  33.480 

6.34 

Hopkinton, 

9no 
ouy 

Jan.  6, 

1897, 

i  20,440 

3.87 

Hudson,  . 

370 

Sept.  25 

1897, 

31,057 

5.89 

Lexington,* 

79 

Aug.  8 

1894, 

18,300 

3.46 

11,158 

2.11 

7,056 

1.34 

Lexington.ii  . 

419 

May  14 

1898, 

13,200 

2.50 

Lincoln,*  . 

80 

Aug.  8 

1894, 

i  10.850 

2.05 

10,885 

2.07 

Lincoln,^* . 

377 

Oct.  30 

1897, 

.  17,800 

3.37 

Littleton," 

218 

Nov.  14 

1895, 

12,110 

2.29 

1  : 

Llttleton,3,"  . 

412 

10,200 

1.93 

. 

1  Littleton  road  via  North  Acton. 
*  Oreat  road. 

7  Duplicate  of  county  petition. 
^0  Lowell-Fitchburg  road. 
"  South  Great  road. 


-  Harvard  Turnpike.         '  On  county  petition. 
8  Southborough  road.        ^  Pond  Street. 
8  Truant  School  road.        *  Concord-Lexington  road. 
11  Lowell  road  via  Chelmsford. 

"  From  Littleton  Depot  to  Great  road,       Ayer  road. 
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Middlesex  County  —  Continued. 


Length 
petitioned 

FOR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-07. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Littleton,i,2 

413 

.    .  . 

- 

27,800 

5.26 

_ 

_ 

_ 

_ 

Lowell,',' . 

44 

- 

5,248 

1.00 

5,115 

.97 

_ 

_ 

55 

July  25,  1894, 

7,011 

1.33 

4,322 

.82 

2,723 

.52 

409 

Mar.   9,  1898, 

5,800 

1.10 

_ 

_ 

_ 

_ 

Marlborough,^ 

143 

Mar.  15,  1895, 

12,688 

2.40 

3,870 

.73 

_ 

_ 

Marlborough,^ . 

• 

271 

June  26,  1896, 

17,135 

3.25 

2,142 

.41 

_ 

_ 

Maynard,  . 

366 

Sept.  9,  1897, 

11,164 

2.11 

_ 

_ 

_ 

_ 

Medford,V 

265 

June  13,  1896, 

4,918 

.93 

_ 

_ 

_ 

_ 

Medford,9  . 

446 

Dec.  19,  1898, 

4,200 

.80 

_ 

_ 

_ 

Middlesex  County ,10 

44 

July  17,  1894, 

20,800 

3.94 

20,703 

3.92 

_ 

_ 

Middlesex  County," 

45 

July  17, 1894, 

12,594 

2.39 

4,322 

.82 

2,723 

.52 

Middlesex  County,i2," 

233 

Feb.  25,  1896, 

39,430 

7.47 

3,591 

.68 

_ 

_ 

Middlesex  County 

• 

266 

June  15,  1896, 

6,030 

1.15 

_ 

4,347 

.82 

Middlesex  County ,9,1" 

274 

July  13,  1896, 

11,368 

2.15 

2,330 

.44 

676 

.13 

Middlesex  County, 

412 

Feb.  3,1898, 

10,200 

1.93 

_ 

_ 

_ 

Middlesex  County ,1,^^ 

• 

413 

Feb.    3,  1898, 

86,865 

16.45 

_ 

_ 

_ 

Middlesex  County.is 

• 

427 

June  25,  1898, 

10,088 

1.91 

_ 

_ 

_ 

Natick,  . 

• 

251 

May  21,  1896, 

6,813 

1.29 

_ 

_ 

_ 

_ 

Newton,  . 

337 

Apr.  26,  1897, 

650 

.12 

_ 

_ 

_ 

_ 

North  Reading, 

107 

Dec.  24, 1894, 

31,060 

5.88 

2,640 

.50 

2,689 

.51 

Pepperell, 

299 

Nov.  11,  1896, 

18,700 

3.54 

Reading,  . 

• 

157 

Apr.  10, 1895, 

23,100 

4.38 

Sherborn, . 

250 

May  14, 1896, 

5,500 

1.04 

Shirley,  . 

416 

Apr.  21,  1898, 

7,400 

1.40 

Stoneham,*,9  . 

280 

July  30,  1896, 

6,450 

•1.22 

2,330 

.44 

676 

.13 

Stoneham,9 

355 

July    7, 1897, 

3,086 

.58 

Stow, 

378 

Nov.   1,  1897, 

24,215 

4.59 

Sudbury  ,19 

214 

Aug.  24,  1895, 

5,300 

1.00 

2,193 

.41 

2,905 

.55 

Sudbury,i9 

230 

Feb.  16,  1896, 

20,409 

3.87 

i 

Tewk8bury,2o  . 

257 

June   5,  1896, 

14,770 

2.80 

2  On  county  petition. 


1  Great  road 

*  Duplicate  of  county  petition. 

^  Northborough  road. 
10  See  Lowell  and  Tyngsborough 
12  Harvard  Turnpike. 
15  See  Medford  and  Stoneham. 
1^  See  Littleton,  Acton,  Concord  and  G»roton 
19  Boston-Worcester  road. 


3  Tyngsborough  road ;  boulevard. 
6  Truant  School  road.  c  Dracut  road. 

8  Sudbury  road.  »  Stoneham  road. 

11  See  Lowell  and  Chelmsford,  Truant  School  road. 
13  See  Acton  and  Boxborough.       "  See  Chelmsford. 
18  See  Littleton. 

18  See  Tewkabury ;  Lowell-Lawrence  road. 
20  Boston-Lowell  road. 
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Middlesex  Covnty  —  Concluded. 


CoDKTY,  City  or 

TOVTN. 

No. 

Petition 
Received. 

Length 
petitioned 

PGR. 

Length  i 
1894-97. 

.AID  OUT. 
1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

TewkBbory.i  . 

357 

July 

a 

8, 

1897, 

20,188 

3.82 

Tewksbary,*,*  . 

427 

11,088 

1.91 

Townaend, 

149 

Mar. 

21 

1895, 

i  16,830 

3.19 

5,952 

1.12 

3,492 

.66 

Tyngsborough,',*  . 

44 

j  15,552 

2.94 

15,588 

2.95 

Tyngeborough.G 

444 

Jjec. 

1  Q 
IB, 

1898, 

21,120 

4.00 

Wakefield, 

400 

on 

1897 

17,979 

3.41 

WatertowD, 

151 

Mar. 

27, 

1895, 

17,736 

3.36 

4,472 

.85 

Wayland,* 

212 

Aug. 

10, 

1895, 

15,450 

1 

2.93 

3,206 

.61 

_ 

_ 

Wayland.T 

334 

Mar. 

31, 

1897, 

11,620 

2.20 

Westford, 

115 

Jan. 

10, 

1895, 

[  21,900 

4.15 

Weston.s  .... 

322 

Feb. 

24, 

1897, 

17,509 

3.32 

6,670 

1.26 

WestonJ  .... 

323 

Feb. 

24, 

1897, 

21,269 

4.03 

Wilmington,'  . 

345 

Jane 

10, 

1897, 

37,682 

7.14 

Wilmington,!  . 

349 

July 

22, 

1897, 

9,918 

1.88 

Wlncheeter,  . 

244 

Apr. 

28, 

1896, 

10,300 

1.95 

Woburn,9. 

448 

Dec. 

21, 

1898, 

9,925 

1.88 

Woburn.io 

449 

Dec. 

21, 

1898, 

19,800 

3.75 

Totals, 

1,079,431 

204.44 

96,666 

18.31 

j  38,485 

1 

7.29 

Seventy  petitions  (eight  county,  nine  city  and  fifty-three  town),  in  five  cities  and  forty -two 
towns. 

Average  distance  petitioned  for,  15,420  feet  (2.92  miles). 
Thirty-seven  lay-outs,  in  two  cities  and  fourteen  towns. 
Laid  out  on  county  petitions,  36,362  feet  (6.89  miles). 
Laid  out  on  city  petitions,  6,012  feet  (1.14  miles). 
Laid  out  on  town  petitions,  92,777  feet  (17.57  miles). 

Total  length  laid  out,  135,151  feet  (25.60  miles) ;  average,  3,653  feet  (.69  mile). 
Percentage  of  length  laid  out  to  distance  petitioned  for,  12.52. 


1  Boston-Lowell  road.  -  Lowell-Lawrence  road. 

'  On  county  petition.  *  Lowell  road;  boulevard 

6  West  river  road.  «  Boston-Worcester  road. 

^  Boston-Framingham  road.  8  Boston-Lawrence  road.  ^  Cambridge  Street. 

10  Main,  School,  Plain,  Washington  and  Salem  streets  and  Mishawnm  road. 


Nantucket  County. 


County,  City  or 
Town. 

No. 

Petition 
Received. 

Length 

PETITIONED 

roR. 

Length  laid  out. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Nantucket, 

11 

July   3,  1894, 

34,185 

6.47 

22,270 

4.23 

Six  lay-outs. 

Length  laid  out,  22,270  feet  (4.23  miles). 

Percentage  of  length  laid  out  to  length  petitioned  for,  65.08. 
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Norfolk  County. 


ConNTT.  CiTT  OR 

Town. 

No. 

PetitioD 
Received. 

Lenoth 
petitioned 

FOR. 

Length  i 
1804-97. 

..AID  OUT. 
1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

i36111D^nAI13i       •         .  • 

173 

May  13, 

1895, 

3  900 

.74 

SclliDgli&mi  ... 

424 

June  22, 

1898, 

46  730 

8.85 

Sr&iDtr66f  ... 

116 

Jan.  10, 

1895, 

6,700 

1.27 

Ooh&Bscti  •      .      •  . 

158 

Apr.  2, 

1895, 

11,300 

2.14 

2,200 

.41 

Dcdh&CDi  .... 

307 

Dec.  31, 

1896, 

3  900 

.75 

Foxboroughj^  •      .  • 

123 

Jan.  29, 

1895, 

29,040 

5.50 

Foxt)orou^lii^  «      •  . 

163 

Apr.  24, 

1895, 

5,840 

1.11 

17  ra  n  b  H  r> 

X*  1  aU&llliy   •          •         •  • 

298 

Nov.  6, 

1896, 

9,227 

1.75 

XlUiUlUUHf  ... 

g 

July  10, 

1894, 

11  848 

2.24 

5  817 

1.11 

Alcdwstyy^  •       .       »  . 

311 

Jan.  18, 

1897, 

5,535 

1.05 

2i[6ciw&yi^ .      .      •  • 

368 

Sept.  2, 

1897, 

15,587 

2.95 

MilliB 

381 

Nov.  12, 

1897, 

6,265 

1.19 

Vflltnn 

190 

June  15, 

1895, 

5,730 

1.09 

I^66dll&II)y  ... 

154 

Apr.  2, 

1895, 

9  050 

1.71 

Vrtrfnll;  6 

88 

Sept.  21, 

1894, 

7,676 

1.45 

7,676 

1.45 

X^vlllUiJll     •           •           •  . 

356 

July  8, 

1897, 

21,467 

4.07 

Norwoodi        •      •  . 

51 

July  21, 

1894, 

18,747 

3.55 

8,197 

1.55 

- 

- 

v^uiLicyi'  .... 

237 

Mar.  18, 

1896, 

1  ss 

1 .00 

Quincy,'  .... 

292 

Sept.  17, 

1896, 

7,400 

1.40 

Randolph, 

208 

Aug.  3, 

1895, 

9,050 

1.71 

Sharon,    .      •      •  . 

159 

Apr.  12 

1895, 

28,713 

5.44 

StoughtOD, 

228 

Jan.  15 

1896, 

20,538 

3.89 

"Walpole  

77 

Aug.  4 

1894, 

30,300 

5.74 

14,529 

2.75 

4,840 

.92 

Wellesley, 

425 

June  22 

1898, 

21,120 

4.00 

Westwood,      .      .  . 

354 

July  2 

1897, 

5,659 

1.07 

Weymouth,^  . 

59 

July  27 

1894, 

9,400 

1.78 

9,237 

1.75 

Weymouth,"  . 

63 

July  30 

1894, 

1,330 

.25 

1,330 

.25 

"Weymouth,"  . 

414 

Mar.  28 

1898, 

27,942 

5.29 

Wrentham, 

32 

July  10 

1894, 

38,150 

7.23 

11,340 

2.15 

4,700 

,89 

Totals, 

428,064 

81.07 

60,326 

11.42 

9,540 

1.81 

Twenty-nine  petitions  (two  city  and  twenty -seven  town),  in  one  city  and  twenty-one  towns. 

Average  length  petitioned  for,  14,759  feet  (2.80  miles). 

Twenty-one  lay-outs,  in  seven  towns;  all  lay-outs  on  town  petitions. 

Total  length  laid  out,  69,866  feet  (13.23  miles) ;  average,  3,327  feet  (.63  mile). 

Percentage  of  length  laid  out  to  distance  petitioned  for,  16.32. 


1  Mansfield-Norfolk  road.  2  village  road.  s  Village  Street. 

*  Village,  Main  and  Oakland  streets.     5  Providence  Turnpike.       ^  Walpole-Franklin  road. 

7  Washington  Street;  Weymouth  road.  s  Randolph  Street. 

3  Bridge  Street;  Hingham  road  1°  Ann  Street.  Washington  and  Main  streets. 
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Plymouth  County. 


County,  Citt  or 
Town-. 

Petition 
Received. 

Length 
petitioned 
yoR. 

Length 
1894-97. 

LAID  OUT. 
1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

AbingtOD,^ 

58 

July 

27,  18W, 

8,700 

1.66 

Abington,- 

192 

Apr. 

19,  1895, 

10,300 

1.95  1 

_ 

_ 

Bridgewater,  . 

217 

Nov, 

14,  1S95, 

6,600 

1.25  I 

- 

Brockton.s 

61 

July 

27,  1894, 

5,525 

1.05 

_ 

_ 

_ 

_ 

Brockton,* 

270 

June 

22,  1896, 

10,320 

1.9« 

4,186 

.79 

2,071 

.39 

Carver,*  .... 

326 

Mar. 

4,  1897, 

5,280 

1.00  ! 

_ 

_ 

_ 

438 

Dec. 

9,  1898, 

28,400 

5.38  I 

_ 

_ 

_ 

Duxbory, .... 

70 

July 

31, 1894, 

33,000 

6.25 

7,187 

1.38 

_ 

East  Brideewater,  . 

240 

Apr. 

8,  1896, 

6,300 

1.19  ! 

_ 

Halifax,  .... 

54 

Jaly 

24,  1894, 

23,463 

4.« 

_ 

_ 

_ 

_ 

Hanover,  .... 

66 

July 

30,  1894, 

24,157 

4.58 

1 

_ 

_ 

_ 

_ 

Hanson,'  .... 

262 

June 

12,  1896, 

5,280 

1.00  , 

_ 

_ 

_ 

_ 

263 

June 

12,  1896, 

5,280 

1.00  j 

_ 

_ 

_ 

Hingbam, .... 

8 

July 

3,  1894, 

27,655 

5.24 

14,037 

2.66 

_ 

_ 

Lakeville, 

174 

May 

14,  1895, 

5,300 

1.00 : 

_ 

_ 

Marlon,  .... 

29 

Jnly 

10,  1894, 

27,348 

5.16  1 

10,780 

2.04 

_ 

_ 

Marehfield,      .      .  . 

71 

July 

31,  1S94, 

40,400 

7.65 

5,222 

.99 

2,449 

.46 

Mattapoisett,  . 

30 

July 

10,  1894. 

24,992 

4.73 

6,134 

1.17 

Middleborough,^ 

68 

July 

31, 1894, 

77,169 

14.62  1 

12.306 

2.33 

2,270 

.43 

Middleborough,^*'    .  . 

428 

June 

30, 1898, 

32,310 

6.12 

_ 

_ 

Norwell,  .... 

246 

May 

5, 1S96, 

5,923 

1.12  1 

- 

- 

- 

- 

Pembroke, 

234 

Feb. 

27,  1896, 

5,280 

1.00  1 

Plymouth," 

72 

Jnly 

31,  1894, 

'  90,420 

1T.13 

7,509 

1.42 

Plymouth," 

269 

June 

22,  1896. 

5,846 

1.11 

5.846 

1.11 

Plymouth,!- 

374 

Oct. 

11,  1897, 

9,130 

1.73 

5,417 

1.02 

1,570 

.30 

Plympton, 

121 

Jan. 

22,  1895, 

5,380 

1.02 

Rochester, 

172 

May 

13,  1895, 

22,108 

4.19 

Rockland, 

75 

Ang. 

1,  1894, 

1  6,900 

1.30 

Scituate,  .... 

69 

July 

31,  1894, 

!  28,500 

5.39 

6.139 

1.17 

Warebam," 

42 

July 

16,  1894, 

60.100 

11.38 

3,014 

.57 

Warebam," 

406 

Feb. 

5,  1898, 

18,200 

3.45 

5.529 

1.05 

West  Bridgewater, . 

221 

Dec. 

4, 1895, 

17,100 

3.24 

"VThitman, 

65 

July 

30,  1894, 

8,900 

1.68 

8,957 

1.69 

'  378,875 

71.76 

1  96,734 

18.32 

13,889 

I  2.63 

Thirty-three  petitions  (two  city  and  thirty-one  town),  in  one  city  and  twenty-four  towns. 
Average  distance  petitioned  for,  11,481  feet  (2.17  miles). 
Thirty-eight  lay-out.",  in  one  city  and  ten  towns. 
Laid  out  on  city  petitions,  6,257  feet  (1.18  miles). 
Laid  out  on  town  petitions,  104,366  feet  (19.77  miles) . 

Total  length  laid  out,  110,6-23  feet  (20.95  miles) ;  average,  2,911  feet  (.55  mile). 
Percentage  of  length  laid  out  to  distance  petitioned  for,  29.19. 


*  Randolph  Street.  -  Brockton  Avenue.  ^  Crescent  Street. 

*  Belmont  Street.  ■  Plymonth-Wareham  road.  «  Embraces  former  petition. 
'  Main  Street.                      «  Whitman  Street.  '  Brockton-Wareham  road. 

10  Xew  plan  in  part  of  earlier  petition.  South  Shore  road. 

"  Pine  Hills  road.  Fall  River-Cape  Cod  road.  "  Onset  road. 
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Suffolk  County. 


Length 
petitioned 
fob. 

Length  laid  out. 

County,  City  or 
Town. 

^0. 

Petition 
Received. 

1894-97. 

1898. 

Feet. 

Miles. 

Feet. 

Miles 

Feet. 

Miles. 

Chelsea  

66 

July  25,  1894, 

6,000 

1.14 

Revere,!  .... 

60 

July  27,  1894, 

11,475 

2.17 

346 

June  10, 1897, 

6,506 

1.23 

350 

June  24,  1897, 

3,469 

.66 

3,045 

.58 

Revere,*  .... 

407 

Feb.    7,  1898, 

11,000 

2.09 

Winthrop.s 

73 

July  31, 1894, 

18,100 

3.42 

Winthrop.e 

451 

Dec.  29,  1898, 

2,640 

.50 

57,550 

10.90 

3,045 

.58 

Seven  petitions  (one  city,  six  town),  in  one  city  and  two  towns. 
Average  distance  petitioned  for,  8,221  feet  (1.56  miles). 
Three  lay-outs,  in  one  town. 

Percentage  of  length  laid  out  to  distance  petitioned  for,  5.32. 


1  Salem  Turnpike. 
3  Atlantic  Avenue. 
5  Revere  Street  and  Crest  Avenue. 


2  Ocean  Avenue. 

*  Ocean  Avenue  extension. 

c  Duplication  of  part  of  former  petition. 


Worcester  County. 


County,  City  or 
Town. 

No. 

Petition 
Received. 

Length 
petitioned 
roR. 

Length  i 
1894-97. 

.AID  OUT. 
1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Athol, 

37 

July  12, 

1894, 

16,800 

3.18 

8,475 

1.61 

Auburn,  . 

148 

Mar.  30, 

1895, 

27,720 

5.25 

10,172 

1.93 

2,383 

.45 

Auburn,!  . 

433 

Aug.  24, 

1895, 

1,437 

.27 

Barre, 

146 

Mar.  10, 

1895, 

15,286 

2.89 

3,545 

.67 

Blackstone,2  . 

140 

Mar.  2, 

1895, 

7,700 

1.46 

Blackstone,^ 

399 

Dec.  29, 

1897, 

12,296 

2.33 

Bolton, 

185 

June  3, 

1895, 

5,280 

1.00 

Boylston,  . 

398 

Dec.  23, 

1897, 

10,560 

2.00 

Brookfield,*  . 

111 

Jan.  2, 

1895, 

5,972 

1.13 

Brookfield,*  . 

300 

Nov.  27, 

1896, 

22,025 

4.17 

2,956 

.56 

1,714 

.32 

Charlton  ,5 

261 

June  11, 

1896, 

10,700 

2.03 

Charlton  ,6 

389 

Dec.  13, 

1897, 

5,280 

1.00 

Dana, 

294 

Sept.  24 

1896, 

10,560 

2.00 

Douglas,  . 

384 

Dec.  1, 

1897, 

10,567 

2.00 

- 

!  Proposed  re 
»  Main  Street 
5  From  Charl 


ocation. 

from  Uxbridge  line, 
on  depot. 


2  Main  Street,  from  Woonsocket  line. 
*  Springfield-Worcester  road. 
6  From  Oxford  line. 
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Worcester  County  —  Continued. 


Length 
petitionkd 

FOR. 

Length  laid  out. 

County,  City  or 
Town. 

No. 

Petition 
Received. 

1894-07. 

1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Dudley,  .... 

391 

Dec.  16,  1897, 

15,840 

3.00 

_ 

_ 

Fltchbarg,! 

17 

July   5,  1894, 

5,493 

1.04 

5,133 

.97 

_ 

_ 

Fltchburg,2 

62 

July  20,  1894, 

20,800 

3.94 

_ 

_ 

_ 

_ 

Fitch  burg.s 

93 

Oct.    3,  1894, 

10,560 

2.00 

_ 

_ 

_ 

Fltchburg,* 

339 

May  14,  1897, 

5,280 

1.00 

3,196 

.61 

Gardner  

13 

July  3,1894, 

29,656 

5.62 

3,152 

.60 

9,368 

1.77 

Grafton,  .... 

213 

Aug.  15,  1895, 

16,971 

3.21 

4,150 

.79 

_ 

_ 

Hardwick,  . 

207 

July  31,  1895, 

5,357 

1.01 

2,052 

.39 

_ 

_ 

Harvard,  .... 

260 

June  11,  1896, 

25,775 

4.88 

_ 

_ 

_ 

_ 

Holden.B  .... 

10 

July   3, 1894, 

27,920 

5.29 

14,281 

2.70 

2,409 

.46 

Holden.e  .... 

437 

Nov.  2,  1898, 

9,240 

1.75 

_ 

_ 

_ 

Hopedale,« 

144 

Mar.  16,  1895, 

6,040 

1.14 

_ 

Hopedale,^ 

423 

June  20,  1898, 

1,760 

.33 

_ 

Hubbardston,  . 

232 

Feb.  24,  1896, 

10,560 

2.00 

_ 

_ 

_ 

Lancaster, 

137 

Feb.  28,  1895, 

24,808 

4.70 

_ 

_ 

_ 

_ 

Leicester  

25 

July  9,1894, 

28,110 

5.32 

13,918 

2.64 

8,169 

1.55 

Leominster, 

91 

Sept.  29,  1894, 

26,400 

5.00 

_ 

Lunenburg, 

16 

July   5,  1894, 

30,772 

5.83 

_ 

2,275 

.43 

Mendon  

84 

Aug.  20,  1894, 

18,432 

3.49 

Millbury  

372 

Oct.    2,  1897, 

19,400 

3.68 

_ 

_ 

MiIford,8  .... 

420 

June  6,1898, 

9,290 

1.76 

_ 

Milford,7  .... 

421 

June   6,  1898, 

5,500 

1.04 

New  Bralntree, 

210 

Aug.  6,1895, 

939 

.18 

920 

.17 

- 

- 

Northborough,8 

122 

Jan.  24,  1895, 

3,834 

.73 

Northboroagh,» 

153 

Apr.  1,  1895, 

11,000 

2.08 

3,325 

.63 

3,874 

.73 

Northborough,' 

373 

Oct.    4,  1897, 

2,200 

.42 

2,231 

.42 

North  Brookfield,  . 

324 

Feb.  25,  1897, 

11,915 

2.26 

Oakham,  .... 

199 

July  11,  1895, 

15,045 

2.85 

Oxford,"  .... 

108 

Dec.  24,  1894, 

33,550 

6.35 

Oxford,"  .... 

404 

Jan.  25,1898, 

10,560 

2.00 

Paxton  

33 

July  10,  1894, 

28,500 

5.40 

13,932 

2.64 

3,184 

.60 

Petersham, 

296 

Oct.  22,  1896, 

23,744 

4.49 

Phiilipeton, 

14 

July  3,1894, 

17,400 

3.30 

2,642 

.50 

3,659 

.69 

1  Westminster  road.      2  Ashby  road.         s  Leominster  road.  *  Lunenburg  road. 

6  Worcester-Gardner  road.  ^  Milfoid-Mendon  road.  ^  Milford-Uptou  road. 

8  Westborough  Hospital  road.       *  Marlborough- Worcester  road.    "  Webster  road. 


No.  54.]  APPENDIX  L.  155 


Worcester  County  —  Continued. 


Length 
petitioned 

TOR. 

Length  laid  out. 

County,  City  or 

No. 

Petition 
Received . 

1894-97. 

1898. 

Town. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

PriDceton,!  .... 

193 

June  22,  1895, 

14,221 

2.69 

2,602 

.49 

- 

- 

Princeton,^ 

452 

Dec.  29,  1898, 

5,708 

1.08 

- 

- 

- 

- 

Royalstoo, 

302 

Dec.  7,1896, 

23,195 

4.39 

- 

- 

- 

- 

Ratland.s  .... 

141 

Mar.   5,  1895, 

24,581 

4.65 

- 

- 

- 

- 

Rutland,*  .... 

142 

Mar.  5,1895, 

24,268 

4.59 

- 

- 

- 

- 

Shrewsbury,''  . 

21 

July  6,1894, 

11,000 

2.08 

11,000 

2.08 

- 

- 

Shrewsbury,^  . 

308 

Jan.    6,  1897, 

4,092 

.78 

1,717 

.33 

2,375 

.45 

Shrewsbury,"  . 

394 

Dec.  22,  1897, 

2,800 

.53 

- 

- 

825 

.16 

Shrewsbury,"  . 

429 

July  11,  1898, 

10,560 

2.00 

- 

- 

- 

- 

Southborougb,^ 

161 

Apr.  18, 1^95, 

5,300 

1.00 

- 

- 

- 

- 

Southborougb,'' 

447 

Dec.  20,  1898, 

5,440 

1.03 

- 

- 

- 

- 

Southbridge,  . 

403 

Jan.  13,  1898, 

9,846 

1.86 

- 

- 

- 

- 

SpeDcer,^  .... 

49 

July  19,  1894, 

23,418 

4.44 

2,276 

.43 

- 

- 

Spencer,8  . 

320 

Feb.  19,  1897, 

5,280 

1.00 

- 

- 

- 

- 

8terliDg,»  .... 

168 

May    1,  1895, 

5,280 

1.00 

4,034 

.76 

- 

- 

Sterling,9  .... 

318 

Feb.  18, 1897, 

5,280 

1.00 

- 

- 

- 

- 

Sterling,"). 

319 

Feb.  18,  1897, 

12,882 

2.44 

- 

- 

- 

- 

Sterling,'  .... 

358 

July    8,  1897, 

500 

.09 

- 

- 

- 

- 

8terling,9  .... 

396 

Dec.  23,  1897, 

10,091 

1.91 

- 

- 

2,807 

.58 

Sturbridge,     .      .  . 

169 

May    7,  1895, 

12,600 

2.39 

3,094 

.59 

- 

- 

Sutton,"  .... 

85 

Aug.  25,  1894, 

6,096 

1.16 

- 

- 

- 

- 

Sutton,"  .... 

385 

Dec.    1,  1897, 

4,778 

.90 

Templeton, 

86 

Sept.  1, 1894, 

31,668 

6.00 

Upton,  .... 

305 

Dec.  18,  1896, 

24,743 

4.69 

Uxbridge,"  . 

89 

Sept.  28,  1894, 

15,759 

2.99 

3,563 

.68 

3,154 

.60 

Uxbridge,"  . 

379 

Nov    2,  1897, 

6,140 

1.17 

Warren,'  .... 

15 

July    5,  1894, 

28,020 

5.31 

7,661 

1.45 

2,317 

.44 

"Warren, '5 

39 

July  16,  1894, 

18,868 

3.57 

Webster,  .... 

392 

Dec.  16,  1897, 

7,700 

1.46 

Westborough,^ 

160 

Apr.  14,  1895, 

1,100 

.21 

1,100 

.21 

Westborough," 

306 

Dec.  30,  1896, 

5,300 

1.00 

'  Princeton  Depot  road.      2  sterling  road.  3  Holden  road. 

*  Worceeter-Athol  road.     ^  Marlborough- Worcester  road.      ^  To  Framinghara. 
">  To  Westborough.  »  Springfield-Worcester  road.        »  Worcester-Fitchburg  road. 

10  Lancaster  road.  11  Wilkinsonville-Grafton  road.     ^2  Worcester  road. 

"  Blackstone  road.  1*  Mendon  road.  is  To  Connecticut  line. 

16  Westborough  Hospital  road.  i'  Agricultural  grounds  road. 
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Worcester  County — Concluded. 


COUNTT,  CiTT  OB 

Town. 

No. 

Petition 
Received. 

Length 
petitioned 

FOR. 

Length 
1894-97. 

LAID  OUT. 
1898. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

"WeBtbo  rough, 1 

371 

Sept. 

27, 

1897, 

2,579 

.49 

2,579 

.49 

Westborough,! 

401 

Jan. 

10, 

1898, 

6,048 

1.15 

West  6oylBtoD,2 

310 

Jan. 

15, 

1897, 

6,100 

1.16 

5,228 

.99 

872 

.17 

WeBt  Boyleton,' 

369 

Sept. 

22, 

1897, 

3,900 

.74 

2,100 

.40 

Weat  Brook  field  ,3  . 

222 

Dec. 

5, 

1895, 

800 

.15 

WeBt  Brookfield,*  . 

312 

Jan. 

25, 

1897, 

13,350 

2.53 

West  Brookfield,*  . 

382 

Nov. 

12, 

1897, 

5,280 

1.00 

WeetminBter,  .      .  . 

23 

July 

9, 

1894, 

30,590 

5.79 

11,673 

2.22 

2,557 

.48 

Winchendon,  . 

317 

Feb. 

17, 

1897, 

8,861 

1.68 

Worcester.B  , 

162 

Apr. 

22, 

1895, 

7,636 

1.44 

7,157 

1.35 

Worcester," 

327 

Mar. 

4, 

1897, 

12,150 

2.30 

3,486 

.66 

Worcester,' 

328 

Mar. 

4, 

1897, 

20,445 

3.87 

219.52 

161,250 

30.54 

54,042 

10.24 

Ninety  petitions  (seven  city  and  eighty-three  town),  in  two  cities  and  fifty -three  towns. 
Average  distance  petitioned  for,  12,878  feet  (2.44  miles). 
Seventy-three  lay-outs,  in  two  cities  and  twenty-five  towns. 
Laid  out  on  city  petitions,  18,972  feet  (3.60  miles). 
Laid  out  on  town  petitions,  196,320  feet  (36.99  miles). 

Total  length  laid  out,  215,292  feet  (40.59  miles) ;  average,  2,949  feet  (.56  mlle^. 
Percentage  of  length  laid  out  to  distance  petitioned  for,  18.49. 


1  Weetborough  Hospital  road.  ^  Worcester-Fitchburg  road. 

3  Ware  road.  *  Springfield-Worcester  road. 

B  Worcester-Athol  road.  «  Holden  road. 
'  Worcester-Gardner  road. 
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Statement  showing  Number  of  County^  City  and  Town  Petitions,  dis- 
tribution of  Petitions  among  Municipalities,  and  Number  of  Cities 
and  Towns  in  which  Lay-outs  have  been  made,  by  Counties. 


COUNTIES. 

Petitions  received. 

Petitions 
situated  in  — 

Lay-outs  made 
IN  — 

Number  of 
Layouts. 

County. 

City. 

Town. 

Total. 

Cities. 

Towns  1 

1  1 

Total. 

Cities. 

Towns.  1 

1 

Total. 

3&rDBtabIei  ... 

_ 

_ 

21 

21 

_ 

13 

13 

_ 

7 

7 

27 

ij6r&Diiire  ... 

15 

6 

26 

46 

2 

22 

24 

2 

8 

10 

27 

Sristol,  .... 

1 

4 

20 

25 

2 

16 

18 

1 

7 

8 

21 

X)ukes   .      •      •  . 

2 

4 

6 

5 

5 

4 

4 

8 

EBsex  

2 

12 

29 

43 

6 

24 

30 

4 

7 

11 

22 

Franklin, 

1 

32 

33 

16 

16 

10 

10 

26 

Hampden, 

4 

1 

15 

20 

2 

15 

17 

1 

6 

7 

25 

Hampshire,  . 

1 

2 

25 

28 

1 

17 

18 

1 

8 

9 

21 

Middlesex,  . 

8 

9 

53 

70 

5 

42 

47 

2 

14 

16 

37 

Nantucket,  . 

1 

1 

1 

1 

1 

1 

6 

Norfolk, 

2 

27 

29 

1 

21 

22 

7 

7 

21 

Plymouth,  . 

2 

31 

33 

1 

24 

25 

1 

10 

11 

38 

Suffolk  

1 

6 

7 

1 

2 

3 

1 

1 

3 

Worcester,  . 

7 

83 

90 

2 

53 

55 

2 

25 

27 

73 

Totals,  . 

34 

45 

373 

452 

23 

276 

299 

14 

115 

129 

355 
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Summary  of  Lengths  petitioned  for  and  laid  out^  by  Counties,  together 
with  Percentage  of  Lengths  laid  out  to  Lengths  petitioned  for. 


Lengths 

Lengths  laid  out. 

PETITIONED  FOR. 

1894-07. 

1898. 

Total. 

00 

5 
a 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Feet. 

Miles. 

Percei 

Barnetable,  . 

361,992 

68.56 

97,170 

18.40 

18,944 

3.59 

116,114 

21.99 

32.07 

Berkshire,  . 

424,768 

80.45 

74,080 

14.03 

12,374 

2.34 

86,454 

16.37 

20.34 

Bristol,. 

482,385 

91.36 

72,184 

13.67 

9,738 

1.84 

81,922 

15.51 

16.98 

Dukes,  . 

119,635 

22.66 

39,437 

7.47 

- 

- 

39,437 

7.47 

32.98 

Essex,  . 

684,304 

129.60 

60,079 

11.38 

22,076 

4.18 

82,155 

15.56 

12.01 

Franklin, 

349,521 

66.20 

49,403 

9.35 

23,488 

4.45 

72,891 

13.80 

20.85 

Hampden,  . 

420,385 

79.62 

64,292 

12.18 

9,845 

1.87 

74,137 

14.05 

17.65 

Hampshire,  . 

263,618 

49.93 

49,653 

9.38 

12,931 

2.45 

62,484 

11.83 

23.69 

Middlesex,  . 

1,079,431 

204.44 

96,666 

18.31 

38,485 

7.29 

135,151 

25.60 

12.52 

Nantucket,  . 

34,185 

6.47 

22,270 

4.23 

22,270 

4.23 

65.08 

Norfolk, 

428,064 

81.07 

60,326 

11.42 

9,540 

1.81 

69,866 

13.23 

16.32 

Plymouth,  . 

373,592 

70.76 

96,734 

18.32 

13,889 

2.63 

110,623 

20.95 

29.61 

Suffolk, 

57,550 

10.90 

3,045 

.58 

3,045 

.58 

5.32 

Worcester,  . 

1,159,087 

219.52 

161,250 

30.54 

54,042 

10.24 

215,292 

40.78 

18.49 

Totals,  . 

6,238,517 

1,181.54 

946,489 

179.26 

225^352 

42.68 

1,171,841 

221.94 

18.79 

Laid  out  on  county  petitions,  260,362  feet  (49.31  miles). 
Laid  out  on  city  petitions,  84,208  feet  (15.95  miles). 
Laid  out  on  town  petitions,  827,271  feet  (156.68  miles). 
Average  distance  petitioned  for,  13,802  feet  (2.61  miles) 
Average  length  laid  out,  3,301  feet  (.63  mile). 
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Abrasion  tests,   59 

Acts  and  resolves  relating  to  work  of  Commission,   91 

Aid  to  municipalities,   16,  43 

Allotments,  basis  of,      .    84 
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Appropriation  in  1898,   7 

Appropriation  estimated  for  1899,  *     .      .      .  23 

Approved  State  roads,  table  of,   54 

B. 

Bridges  constructed,      .      .      .      . '   38 

C. 

Cementation  tests   60 

Chief  engineer's  report,   37  \ 

Claims  against  the  commission,  table  of,   33 

Completed  State  roads,  table  of,   54 

Contractors'  failure  to  pay  for  labor  and  materials,   15 

Contract  prices  on  1898  work,  table  of,   49 

Contracts,  losses  sustained  under,   11 

Contracts  made  during  1898,   12,  49 

Contracts,  manner  of  letting,   8,  11 

Contracts,  suggested  legislation  concerning,   13 

Cost  per  standard  mile  of  road   129 

County  assessments   15 

County  hearings,   9 
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PAGE 

Delays  in  construction  of  State  roads,   8,  13 

Distribution  of  State  roads  15,  80,  84 

E. 

Engineer,  chief,  report  of,   37 

Engineering  department,  organization  of,   22 

Engineers,  resident,  employed  on  construction  during  1898,       ....  74 

Estimates  for  1899,   23 

Expenditures  for  construction  in  1898,  table  of,   24 

Expenditures  for  construction  since  1894,  table  showing  summary  of,      .      .  90 
Expenditures  for  engineering  includes  cost  of  surveys  in  places  where  construc- 
tion has  not  been  undertaken,   43 

Expenditures  for  relocation  of  street  railways,   32 

Expenditures  for  repairs  and  maintenance  in  1898,  table  of,        ...      .  28 

Expenditures  for  salaries,  office  expenses,  etc.,  in  1898,   32 

Expenditures  per  standard  mile  of  road,   129 

G. 

Geologist's  report,   23,  57 

Grade  crossings   13 

Gravel  roads,   17 

H, 

Hancock  road,   41 

Hearings,   9 

L. 

Labor  and  materials,  contractors'  failure  to  pay  for,   15 

Laboratory  and  apparatus  for  testing  road  materials,   59 

Lay-outs  made  by  commission,  table  of,   138 

Legislation,  recommendations  for  changes  in   13 

Losses  under  contracts,   11 

M. 

Machinery  used  for  testing  road  materials,   62 

Maintenance  of  State  roads,  13,  39,  121 

Maintenance  of  State  roads,  tables  of  expenditures  for,   28,  123 

Meetings  of  commission,   9 

N. 

New  Jersey  roads,   18 
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Petitions  for  State  roads,   12 

Petitions,  table  of,   138 

E. 

Repair  of  State  roads,  13,  39,  121 

Repairs,  tables  of  expenditures  for,   28,  123 

Repayments  by  counties   15 

Reports  of  commission,  extra  edition  recommended,   23 

Resident  engineers  employed  on  construction  in  1898,   74 

Road  construction  by  municipalities,   16 

Road  construction  in  New  Jersey,   18 

Road  machinery,   14 

s. 

state  highway  in  Hancock,   41 

State  highway  in  Swarapscott,   42 

State  highways  completed  and  finally  approved,  table  of   54 

State  highways,  delays  in  construction  of,   8,  13 

State  highways,  distribution  of,  15,  80,  84 

State  highways,  expenditures  for  construction  of,   24,  90 

State  highways,  methods  of  construction,   17 

State  highways  laid  out,   7,  138 

State  highways  under  construction  in  1898,   74 

State  highways,  maintenance  of,   13,  28,  38,  121,  123 

Steam  rollers,   14 

Street  railways,   14, 41 

Street  railways,  expenditures  for  relocation  of,   32 

Street  railways,  suggestions  with  reference  to  location  of,   41 

Swampseott  road,   42 

T. 

Testing  road-building  materials,   23,  57,  59 

Travelled  way,  widths  of,   44 

W. 

Widths  of  travelled  way,  table  showing,   44 

Worcester  County  allotment,  letter  concerning,   84 


V  


